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CHAPTEE I. 

Introduction. Tho necessity for a revision of the great groups, families, and 
genera of the Madreporaria, Rid. & IT. The changes necessitated by tho disco- 
verbs of late years, especially those of 11. N. Moseley. The classification of 
Mil.uo-lllrlwards and Jules Ilnimo. The proposed alterations. Tho sections of t ho 
.Sclerodermic fZoanthurin, the Madreporaria Rugosa excepted. The new Families. 
Tho section Madreporaria Aporosa. The Families. Family Turbinolidie, its 
subfamilies, alliances, and genera. Lists. 

Introduction ,—The state of confusion of tho daasifie.ition of 
the Sclerodermic Zoantlmrk, or the Stony Corals (the Madre- 
pomria of Edwards and 1 Lai me), has become very intense during 
the last few years, and a revision of the great groups, families, 
and genera is really required. 

Mo work dealing with the classification of this important Sub¬ 
order, as a whole, has appeared since the Mlistoire Naturollo des 
Coralliaires 7 by Milne-Edwards and Julos IIaime, in I860. That 
great work, following that of Dana on the Zoophytes of the 
"Wilkes Exploring Expedition (1846), formed an epoch in tlu 
zoology of the Corals, It was a work of vast labour, and its 

LINN. JO URN,—ZOOLOUV, VOL. XVIIh 1 



2 prof. p. martin dtjncan’s revision of the 

merits have been recognized by every competent critic. It 
revised the genera up to the date of 1857-1SG0, and contained 
descriptions of every species and its synonymy. 

Since the publication of this standard work ML de Fro me n tel 
has brought out a book* which relates to fossil forms only; 
but all the other additions to the knowledge of the suborder 
have appeared in reports, monographs, and multitudes of essays, 
which are scattered amongst the scientific publications of Europe, 
America, India, and Australia. The number of now genera and 
species recorded has been groat; and although those relating to 
the deep-sea and reef-building faunas have been numerous, they 
have been surpassed by the forms from nearly every geological 
formation in every quarter of the globe. 

Careful morphological investigations have increased the know¬ 
ledge of the minute structures of the Madreporaria ; and Dana? 
J, ITaime, L. Agassiz, Yerrill, Lacaze-Duthiers, and especially 
H. N. Moseley, have so enlightened the views of naturalists, that 
very considerable changes have already been made in the primary 
classificatory groups of the Corals. Palaeontologists and naturalists 
have endeavoured to assist classification by examining the solid 
structures ; and the researches of Pourtales, E. Pratz, Lindstrihn, 
Klunzinger, and Koch have necessitated serious revision of old 
conceptions. It is evident, however, that the purely classifi¬ 
catory work has too often been attempted by some palaeontologists 
who have not studied the recent faunas, and occasionally by natu¬ 
ralists who have not had experience in the details of the extinct 
forms. 

It is proposed in this revision to omit all reference to the 
group of Corals called the Eugosa by Edwards and Ultimo. 

As the synonymy of the genera which had been described up 
to I860 was given by Edwards and Ilaime in their great work, 
this revision will only take it up from that date. 

Only the principal sections, families, and genera are con¬ 
sidered in this revision; species are not included. A few sub- 
genera are admitted in the classification, and the plan of linking 
genera under alliances has been adopted. A certain number of 
alliances will he found in each subfamily or family, and usually 
they are fairly natural, and rarely too artificial in their nature. 
It will be found that some of the great groups of the Madreporaria 

* ‘ Introduction a lVStude des Polypiers fossiles, 5 Paris, 1858.Cl 
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disappear, and that a very considerable number of genera are 
abolished. 

The reasons for altering or abolishing generic diagnoses are 
usually stated. Some liberty has been taken with many generic 
descriptions; they have been rewritten, rearranged in details, 
and often shortened 

The word colony has been used to describe a compound 
eorallmn. 

An explanation of the morphological and structural terminology 
is placed at the close of the revision. 


The Suborder Z0A1THABIA SCLEROBEBMATA, Ed. & H. 

The Sclerodermic Zoantharia of Milne-Edwards and Jules 
Hairnet are a suborder of the class Anthozoa, type Coolenterata. 
According to the authors just mentioned, there are live sections 
of the suborder- The Madreporaeia Aporosa, Perforata, 
Tubitlosa, Tabu lata, and Hugos a. 

It must be admitted that there is no difficulty in accepting two 
of these sections, with certain new limits to them, namely the 
Mild rep oraria Aporosa and the Madreporaria Perforata. The 
section Tubulosa no longer exists, and the section Tabulata has 
been eliminated by IT, N. Moseley. The section “ Eugosa ” is 
not considered in this memoir. 

Section Madreporaria Aporosa, Ed. §■ 1L 

In typical forms of this section the walls of the corallites 
are solid and the greater part or all of the septal laminae 
also. There is no communication between the visceral 
cavities of neighbouring corallites through the theca or wall. 

Section Madreporaria Perforata. 

In typical forms of this section the walls and sometimes 
the septa are perforate, and the soft , parts of one corallite 

* Genera date from their time of description, not from that of simple deline¬ 
ation. Hypothetical genera are not recorded, 
f * Histoire naturelle des Ooralliaires ' (Paris, 1857-1860), vol, i. 

1 * 
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communicate with those of their neighbours througli the 
wall or with the outside medium. 

The arrangement of the soft parts of both of these sec¬ 
tions is not very different, and it presents a very close resem¬ 
blance in most instances. 

According to Milne-Edwards and Jules TTaime the great 
family Fungida (Dana) is intermediate between the two sections 
mentioned above, and it was classified with the Aporosa. Here 
the difficulty of tiie classification of the great group begins, and 
I make the family Fnngidm into a section Fungida, 

Dana’s beautiful illustrations * and Moseley’s investigations f 
show that the soft parts of the Fungida? differ from those of the 
Aporosa and Perforata; and many years since L. Agassiz stated 
that a genus of the Astraddle, according to Edwards and JIaimc, 
and one of the Aporosa had the soft structures of a "Fungid and 
part of the hard ones also. This genus &Uderadrcea lias tentacles 
unlike normal Astraddle and endotheeal dissepiments i .11 addition 
to synapticula, and in this last respect only does it link the 
Aporosa and the Fungida proper together. Palaeontology has 
shown that the genus Thamnastrcea and others must be linked with 
Shhrasircea. Hence a group of old Aporosa is placed with the 
section Fungida. Moreover, a genus of the recent Perforata, 
Coscinaria , has been shown to have synapticula, and many fossil 
forms require to be dissociated from the Perforata and placed 
in a group amongst the Fungida. 

Hence the former family Fungiche of Edwards and llaime 
becomes a section Fungida, and has associated with It two tran¬ 
sitional families—one tlio Sidcvastriean group, or the family 
Plesiofimgidm, and the other the Oyvhlifes and Alirroxoktut 
group, the family Pies iopori tithe, Zittol £ and E, Prat-z § have 
paved the way largely for this suggested classification. 

Section Mabreporaria Tobulosa, M.-Edw, § llaime. 

The third section of the Madreporaria, according to 
Milne-Eclwards and Jules Haime, is that of the Madrepo- 

* Dana, Zoophytes, Exploring Expedition, 1840, 

t Prof. II, Moseley, F.E.S., Report on the Corals, ‘Clmllfingcr 5 Expodiiion. 

J Zittel, ‘Handbook Polacontol/ 

§ E. Prat*, * Palaeontographiea/ 1882, 
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raria Tubulosa. Jules Ilaime established it in 1850, and it 
was fully considered by Milne-Ed wards in the last volume 
of the f Histoirc Naturelle dcs Coralliaires/ I860* 

Milne-Edwards evidently had great doubts about the affinities 
of the two genera which were included in this section, namely 
Aulopora and Byrgla, and he noticed their structural resem¬ 
blances to certain Bryozon In 1871, after due consideration, I 
removed these genera out of the Zoautharia Sclerodermata, and 
1 still hold that they are not corals 

Section Mabheporai.ua Tabulata, Ed. fy Ilaime * 

The fourth section of the Madreporaria, according to MM. 
Miine-Edwards and Jules TIaiine, is that of the Tabulata. The 
researches of L. Agassiz and II. AT. Moseley f have eliminated the 
majority of the genera of this section, and have ranged them 
amongst the Hydrozoa and Alcyonaria. Some genera remain, 
but cannot form a homogeneous group, and require considera¬ 
tion. Milnc-Edwards divided the Tabulata into four families— 
the Milleporkhe, Seriatoporidro, Eavositidm, and Thecidm. Of 
the first family the genus Bat ter ah/ia was eliminated by myself in 
1807 1 ; and IT. JST. Moseley, during the voyage of the fi Challen¬ 
ger, 5 and in the publication of the lleport on the Corals in 187(5- 
1879, completely revolutionized the zoology of the remainder. 
His researches render it necessary to eliminate all the nine 
remaining genera. 

The Eavositidm, criticized upon the data given by IT. hT. Moseley, 
have all their genera removed from the Madreporaria except 
some of those of the subfamily Poeilloporinm. 

The family Seriatoporidm has to be broken up, and the genus 
Seriaiqpora is removed from the Tabulata. 

Einally the Thecidm, although the genus Columnaria has well- 
formed septa, must follow the Tabulata in the direction urged 
by 11. N. Moseley. 

So the great section Tabulata disappears, and such evidently 
Aporoso genera of it as Pocillopora and Seriatopora should enter, 
according to Terrill, the Oculinidsc, or rather form a family of 

* Third Report Brit. Foss. Corals, Brit. Assoc. Adv. Science (P. Martin 
Duncan). 

t Prof. II. N. Moseley, Report on the Corals, ‘Challenger’ Expedition. 

| Phil Trans. 1867*, p. 613 (P. Martin Duncan). 
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tlie Aporosa, in consequence of Moseley’s discoveries of their 
remarkable mesenteries* Research lias shown that many Madro™ 
poraria Aporosa and Perforata have iabuhe, with or without 
ordinary dissepiments, for instance species of Lophohclia, (hjut 'ho- 
pkora , A&tr&opora, Mivositipora, Alveopora , and Madrcpom* 
With regard to the section Madreporaria Eugosa, it is necessary 
to eliminate certain genera of deep-sea corals, and some genera 
from the Secondary rucks, and to place them in the A porosa and 
Perforata. 

After considering the relations of the Madreporaria Aporosa, 
Madreporaria Perforata, and the old family of the Fungi die, I 
have no hesitation in classifying the Sclerodermic Zoantharia as 
follows:— 

Section I. MADREPORARIA APOROSA. 

„ II. MADREPORARIA FUFI GrIDA. 

„ III. MADREPORARIA PERFORATA, 

„ IV. MADREPORARIA EUGOSA • 

The Great Divisions of the Sclerodermic Zoantharia or 
Madreporaria. 

Class ANTIIOZOA. Suborder Zoantharia Sclerodkrmata 
or Madreporaria. 

Sections: —Madreporaria Aporosa, Fungida, Perforata. 

Section MADREPORARIA APOROSA. 

I. Family Turbinolibas (pars), Ed. & II. 

II. „ Qculinida? (pars), Ed. & II. 

1IL „ POCILLOPORXDAS. 

IV. „ Astr/iud.e, Ed. & II., amended. 

Section MADREPORARIA FUN0IDA. 

I. Family PlesiofungiD/K. 

II. „ Fungida?, Daua (pars), 

III. „ Lofxiosrrida*. 

IV. „ Anabaciadas. 

V, „ PlESIOPORITID/E. 

Section MADREPORARIA PERFORATA. 

I. Family Eupsammid^b. 

II. M Madreporidjb, Ed. & H. 

III. „ Poritidjs, Ed. & IX. 

* fhis section is not considered, and probably most of its genera are 
Madreporariau. 
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Description of the Section Madreporaria Aporosa . 

Section I. MAD REPO RARXA APOROSA, Milne-Edwards 
and Jules Haime, Hist. Nat, des Corall. vol. ii. p. 8 
(1857-60). 

The diagnosis given by these authors is positive and negative 
in its characters, and this was necessary, for the sections Tabulata 
and Tubulosa were defined at that time. 

They state :—“ The corals of this section are of all the Madre- 
poraria those in which the corailum is the most perfect. A 
complete wall is always associated in them with a well-developed 
septal apparatus. The sclerenchvma which composes the eoral- 
lum grows in a continuous manner, and forms laminae of a 
compact tissue, in which the points corresponding with elemen¬ 
tary nodules often project more than the rest, but are hardly ever 
separated by spaces even of the narrowest kind. The calices are 
distinctly stellate, and only present six septa when young. 
During development the rays formed by the upper edges of the 
septa become twelve in number, subsequently twenty-four, &c.; 
but the hexameral typo remains almost always recognizable by 
the predominant size of the early or first septa over those of later 
age. The interseptal loculi are either open down their whole 
depth or more or less completely closed by synapticula and 
4 traverses.’ These last may subdivide and form a series of 
superimposed loculi, but each one is independent of the others 
and they never unite to form disk-shaped laminae, which may extend 
across the visceral cavity and shut it off in a series of stories as 
in the Madreporaria Tabulata and Rugosa ” *, 

Now it is evident that in some genera of this section, the septa 
are cribriform, and that the calices of many are polygonal or 
serial, or unsymmetrical in shape. Moreover the hexameral 
arrangement of the septa is not constant; it may he pentameral, 
heptameral, octameral, or decameral. It is true that tabulm are 
found in a few species and genera, and that synapticula exist in 
genera which were not thought to have them by Edwards & Haime, 

The following is the diagnosis of the Madreporaria Apoeosa 
as now limited:— 

Madreporaria with simple or colonial forms. Hard structures 


* Hist; Nat. des Corail. vol. ii, p, 5. 
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usually solid and imperforate. Theca or wall solid, may be epil lie- 
cato. Septa solid near the wall, and usually, hut not invariably, 
solid at the further part. Interseptal loculi open throughout, or 
closed more or less hy endotheca in the form of dissepiments, 
tabula?, and storeoplasin. Calices of different shapes. 

Soft parts :—One or more rows of tentacles in relation to the 
septa and interseptal loculi. The disk with one or more oral 
openings op mouths; a mesentery usually in each interseptal 
loculus. Septa usually in multiples of six, or variable in the 
number of their orders. 


The scleronchyma, or hard calcareous part of the Madrepo- 
raria Aporosa, may consist of the theca or wall of the corallite, 
sometimes of a common colonial wall, of septa, pali, costa?, of a 
columella, of endotheca or dissepiments, tabula) or synapticuln, or 
stereoplasm, and of exotheca, opi theca, and poritheon. There 
may be basal expansions or mural or cpithecal rootlets. The 
epitheea may be free or united to the wall, or may be indistin¬ 
guishable from it. 

Reproduction by ova, also by gemination from different parts of 
the coralbmi or colony, and increase may occur by fissiparity and 
serial growth. 

Milno-Edwards and Jules Haime divided the section Madro- 
poraria Aporosa into eight families—the Turbiuolidtu, Basmidm, 
Oculinidje, Stylophoridm, Astrseidm, Echinoporida?, Meruliimcem, 
and the JTungida?. 

Of these families the Turbmolidm, Oculinicto, and Antacid a? 
are retained. The first includes the old Ikunmida?; the second 
takes in those Stylophoridm which remain after the elimination 
of the true Sty]asters according to H. N. Moseley. The A strauihu 
absorb part of the Echinoporidm and the Morulin acorn. 

Another family is required, that of the Pocilloporidm, which 
includes the genera Poeillopora and Serialopora of the old Tabu¬ 
late, and is established upon the work of H. N. Moseley and 
Terrill. 

The subfamilies of the Tiirbinolitke of Milne-Edwarcls and 
Jules Haime, depending on the presence or absence of pali, arc 
absorbed in this revision, and so are the two great divisions 
of the Astrseida?, which only depend upon the entire or dontated 
condition of the edges of the septa. 
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Section MADREPORARIA APOROSA, Ed. % H. 

I. Family TURBINOLIDJE * MM. Milm-Edwards $ Jules Marne, 

Hist. JS r af. ties Comil. vol. ii. 1848, amended. 

Coral linn simple or in colonies, in the first instance repro¬ 
ducing by ova and in the second by gemmation from the wall or 
from an expansion of the basal structures. Wall solid. Septal 
loculi open to the base. Enclotheca very rarely present. 


I. Subfamily Turlinolidat simplices. 

Coralluiii simple, reproducing by ova, rarely by de¬ 
ciduous buds. 

II, Subfamily Titrbinolidm gemmantes. 

Colony increasing by gemmation; buds free above 
tbeir origin ; no exotheca uniting the corallites. 

III. Subfamily Tiirbinolidw rept antes. 

Colony growing from basal expansions or stoloniferous 
growths; exotheca absent. 

The following are the alliances of the family Turbinolidm 
Alliances :—Smilotroehoida, Flabelloida, Placotroehoida, Turbinoloida, 
Trochoeyathoida, Diseocyathoida, Haplophylloida. 

The genus Dasmia stands alone. 

Subfam, Turbinolidce simplices. 

I. Alliance SMILOTROCIIOIDA. 

Simple Turbinolidsc with a wall, costae, and septa, rarely with pall. 
Columella absent. Epitlieca present or absent. 

Genus Smilotrochus, Ed. & IT. 

Subgenus Blagrovia, Duncan. 

Genus Onchotrochus, Duncan. 

Genus Desmophyllum, Ehr. 

Subgemis Java nx a, Duncan. 

Genus Scuizocyathus, Pourtales. 

Genus absorbed:— 

Mxcuotrochus, T. Woods. 

Genera becoming subgenera 

Blagrovia, Duncan; Javania, Duncan, 

* This family was divided into two subfamilies by Milne-Edwards and Jules 
Haimo on account of the presumed morphological value of pali or paluli. The 
presence of pali having been shown not to be of primary importance (for they 



10 


PROF. P. MARTIN BTOCAN’s REVISION OF THE 


The generic characters of S/nilotroclms, according to Milne- 
Edwards and Jules Haune, were too specific. The shape of the 
coral!urn and the nature of tho ornamentation are most variable 
quantities. The genus includes tho simplest corals, and the 
corallite consists of a wall, cost®, aud septa only; sometimes 
there is an epitheca, 

Genus Smilotrochtjs, Milne-Fdwards if Jules 1Taime, 
Hist. Rat. Jes Corail, voh ii. p. 70 (1857), amended. 

The corallum is simple, free in adult age, very variable in 
shape, base small; body straight or curved, cylindrical or conical, 
or cuneiform, or turbinate, compressed or not. Septa slightly 
exsert and free at their inner edge. Axial space vacant, there 
being no columella. Costae well developed, not cristate. Epi¬ 
theca usually does not exist. 

Distribution .— Fossil. Cretaceous: England and Europe. 
Eocene: Europe, Asia. Cainozoic: Australia. 

Subgenus Blagrovia, Duncan. 

The corallum is turbinate or subturbinate, adherent; the 
calicular fossa is very deep; the costto are covered with an epi¬ 
theca, and the septa are very numerous. 

Distribution. — Fossil. Eocene of Sind. 

This subgenus absorbs the genus Blagrovia , nobis, Pal. Inch 
ser. xiv., Eoss. Corals and Alcyonaria of Sind, p. 28 (1880). 

Genus Qnchotkochits, Duncan , Monog. Brit. Fossil Corah, 
Fal. Soc. part ii. n. 1, p. 4. 

The corallum is simple, adherent when young, free when 
adult, tall, slender, tubuliform, straight or hooked, or clavate. 
The septa are few in number, aud some unite axially* The eostm 
are small and almost rudimentary. The epitheca is pellicular and 
striated. There is no columella. 

Distribution. — Fossil. Cambridge Upper Greensand; Grey 
and White Chalk, England. 


exist in corals otherwise exceedingly closely allied, and do not appear to bo of 
physiological importance), the subfamily Caryophyllm© of Milno-Edwards and 
Jules Haime is absorbed and abolished. 

About 67 genera have been arranged in this family. On revising them I find 
it necessary to reduce to subgenera ■ or abolish 25, so that this family now 
consists of 42 genera. 
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The genua Desmophyllum was established by Ehrenberg, Corall. 
ties Eotli. Meer. p. 76 (1834). It contains many recent and fossil 
species, and is eminently Smilotroehoid. There is great varia¬ 
tion in the shape of individuals of some of the species, and ab¬ 
normal growths are produced around the base and from the wall 
by the irritation of parasites and any instability of the surface of 
attachment. The forms may grow to a considerable size, may 
adhere by their sides and form groups, and the same species will 
present short, long, broad-based, narrow-based, large and small 
caliced, costulate or non-costulate individuals. 

In some instances the base extends as a film of hard matter on 
the supporting body, and in others there are rootlets. 

The majority of species have no epitheea; but a recent form 
which cannot be separated from the genus has it. Moseley 
notices that his great DesmophylUm ingens is covered with an 
abundant dense epitheea*; and some forms of Desmophyllum 
crista galli , Ehr., sp.f, have it and others have not. But the 
epitheea is not separable from the wall. 

Ehrenberg’s definition, as given by MM. Milne-Edwards and 
Jules Haime J, is too contracted in some parts, and not suffi¬ 
ciently elaborate in others. As amended the genus may stand as 
follows:— 

Genus Desmopiitlltjm, JEJhr. 1834, amended 

The coral! um is fixed by a large or small base j tbe body may 
be long or short, straight, or slightly curved , and twisted, with 
or without “ rootlots ” springing from the wall. Calico widely 
open, fossa deep; axial space vacant. Septa numerous, exsert, 
unequal in height, often overhanging the margin. Costa) visible 
near the ealiee, irregular, often as crests, nodules, or ridges here 
and there on the wall. Epitheea may or may not exist. Surface 
usually smooth or granular. 

Distribution. — Decent. Atlantic and Pacific Oceans, Australia, 
Western Patagonian seas, and Mediterranean.— Fossil. Upper 
Tertiary strata of Europe. 

Subgenus Jayania, Duncan , Proc. Zool. Soc. Lond 1876, 

p. 434 

The base is broad, the calice compressed, the larger septa are 

* Moseley, c Challenger’ Report, p. 01. 
t Duncan, Troe. Royal Society, p. 133 (1877). 
t Hist. Hat, des Corall, vol. ii, p, 70. 
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ex sett; the tertiaries have costae larger than they are. The epi- 
iheca is dense near the base and pellicular near the calico, and 
festooned. 

Locality. Japanese seas. 

There is no coral closely resembling a Smilofroehus, Onaho- 
frochus , or Desmophylhm which has pali. But the genus Sehl~ 
zoci/atlnis, Ponrtales, so interesting from its budding within the 
ealice and producing the death of the parent, comes within this 
Alliance. 

Genus ScxnzocxATmjs, PourtaUs , Deep-Sea Corah , Zool. 

Lie suits of the lias star Deeped. 1874', p. 30. 

Corail inn simple, without epi theca or costm; no columella; 
pali in front of the last cycle of septa, united in front of the 
penultimate; propagating by internal gemmation. 

Locality. — Decent, Caribbean sea: Atlantic, Josephine Bank, 
100-760 fms. 

This remarkable genus has but one species, Sch izoeya.ihusjissi / is , 
in which the growth of the bud splits the parent. 

The shape of the solitary species is long, conical, almost cylin¬ 
drical, and the wall is marked outside by lines corresponding to 
the primary septa and by rows of dots corresponding to the 
inter septal ch ambers. 

Lindstroin has described a specimen of Scliisocyatlms fssilis , 
Ponrt., which he states has an epitheca. Ho states “ that the 
wall proper between the septa consists entirely of the same sort 
of thin epitheca which surrounds the whole outside of the coral, 
or, in other words, there exists no wall as a separate formation 
distinct from the epitheca.” It appears that there is a wall 
which every Turhiuolian must have, and that it resembles epi¬ 
theca, there being, however, no true epitheca. There is more or 
less stereoplasm in the intorseptal loculi. The same author 
states that the growth is not a gemmation but an interrupted 
and then continued growth of the same individual*. 

The genus Microtroehus , T. Woods, was founded upon one 
specimen of a very young coral. It can hardly remain in the 
classification, and had better drop until further evidence comes 
to hand regarding its mature form. 

* u Contributions to the Actinology of the Atlantic Ocean,” 1877, p. 18, 
K. Svensba Yetenstaps-Abaci. Hand!, xiv. No. (>, 
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II. Alliance FLABELLOIDA. 

Simple Turbin olid m, fixed or free, with or without rootlets, more or less 
compressed and flabelliform or cuneiform. Calice elongate elliptical or 
short. Septa large, exscrt or not. Columella parietal. Cosfcm variable, 
often crested or spiued. Epitheca pellicular or membranous. Rarely 
increasing by deciduous gemmation from the wall. 

Genus Flabellum, Lesson, 

Subgenus Blastqtroci-ius, Ed. & H. 

Genus Rhizotrochus, Ed. & H. 

Genus Tuysanus, Duncan. 

Genera absorbed:— 

Vasilium, T. Woods; Piiyllodes, Philippi; Ulqcya- 
thus, Bars, 

Genus placed as a subgenus :— 

Blastgtrochus, Ed. & II. 

Genus Flabellum, Lesson , Illustr. cle Zool. 1881, amended, 

Syn, Vasilium , T, Woods; Phjllodes , Philippi; Ulocyatlms r 
Bars. 

The corail urn is simple, straight or bent, more or less compressed, 
fan-shaped. The calicular fossa is narrow and deep, usually 
Jong, rarely widely open. The columella consists of a few 
trabeculae from the inner ends of the septa. The septa are 
numerous, and reach up to or beyond the wall. The costa) may 
ho crested, spiued, or simple. The base may be attached or may 
become free, broad or pedunculate. Rootlets from the wall occa¬ 
sional. Epitheca pellicular, rarely dense. 

Distribution .— Decent. Almost universal.— Dossil Eocene ; 
Europe, Asia. Miocene: Europe, West Indies. Cainozoic: 
Australia and New Zealand. Pliocene: England and Europe. 

This large genus is closely allied to the compressed forms of 
Desmophyllim. It may be divided into sections, which are not of 
subgenerie value however :— 

1. Corailum flabelliform, subpedicollate, and becoming free. 
"Wall nearly smooth on the two faces, and with small crests on 
the sides. 

2. Faces of the wall with crests as well as the sides. 

8. Wall with smooth faces, hut with stout spines on the sides 
of the corallum. 

4* "Wall smooth, neither crests nor spines. 
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5, Largely fixed wlicn young and becoming free ; liaving spines 
on the sides. 

6, Corallnm always fixed. 

Some of the deep-sea species described by Moseley have widely 
open caliees and angular outlines. The Eocene forms ally the 
genus to Smilotrochus . Yasilium , Tennis on Woods, a genus 
with one species, appears to be so closely allied to Mabelhm that 
it should be absorbed*. 

Subgenus Btastotrochtts, (genus) Milne-Ndwards Sf Jules 
If crime, Hist , Nat. des Corall. vol. ii. p. 99 (1857). 

Corallum simple and fixed; calice elliptical; columella rudi¬ 
mentary and produced by trabeculae from the sepfcal ends. Septa 
non-exsert. Epitheca smooth. Soft parts pink and red. Budding 
occurs at the sides between the calicular margin and the base, 
and the buds fall off and grow. 

D isir ibu tion.—Becen t. Philippine s. 

The parent seems to be fixed, and probably the buds get fixed 
after separation. 

The species which have been included in the next genus are 
rather difficult to classify satisfactorily. 

In 1848 MM. Milne-Edwards and Jules Haime described the 
genus BMzotroehm as follows :—The corallum is simple, subpedi- 
cellated, and adheres by the means of root-like prolongations, 
which come from the surface of the epitheca and reach down after 
the fashion of adventitious roots. There is no columella. The 
septa are broad and not exsert, and they unite with those of the 
opposite side of the calice by their inner ends. 

The typical species was Bhizotrochts it/pus , Ed. & TL, from 
Singapore (op, cit. vol. ii. p. 98). It has a succession of hollow 
rootlets, an epitheca which permits the costte to be seen under it, 
and a very deep compressed calico. 

In Bhizotrochus ■ ajjinis, nobis (Madrep. Deep-Sea, 1LM.S, 

* Porcupine," Trans. Zool. Soc. Lond. vol, viii. pt. v. p. 323,1873), 
the epitheca comes up to the very margin, is striated and coarse, yet 
is inseparable from the wall and, indeed, not to be distinguished 
from it. The radicles are large and are offshoots of the epitheca. 
The coral without the radicles is very closely allied to the broad- 
based, slightly compressed Flabellum rubrum from New Zealand. 

* T. Woods, Proc, Linn. Soc. Now South Wales, vol. iii. 1878-79, p. 43. 
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Mhizotrochis fragilis, Pourtales (Deep-Sea Corals, Illustr. Cat. 
Mas. Comp. Zool. Harvard, 1871, No. iv. p. 17). The septa of 
the 1st and 2nd orders meet in the centre of the deep fossa, 
and the coralium has an exquisitely fine pellicular epitheca 
ornamented with curves and Vandykes, which is not to be distin¬ 
guished from a wall. There is no theca in the ordinary sense. 
The rootlets are small, and their cavities are continuous with 
those of the interseptal loculi. 

Rhizotrochus tulip a of the same author (Hasslar Corals, 1874, 
p. 39) has exsert septa besides the rootlets; otherwise it re¬ 
sembles the other species. 

Now the species are clearly divisible into those with a well- 
developed rough epitheca and those without one, and in the latter 
instance the wall is really epithecate. It is by no means sure 
that the rough epitheca is not mural. 

Q-enus Ehizotrochus, MM* Miln e-H dwards Sf Jules Ilaime , 
Hist. Hat. des Corail. vol. ii. p. 97 (1857), amended* 

Coralium simple, tali or short, cylindrical, compressed more or 
less, and with a compressed or circular calice. Calice with a deep 
fossa and thin septa, which are usually not exsert and never 
much so. The columella is absent, and the septa either unite by 
a few trabeculae or join across the axial space. The wall is very 
thin, and resembles pellicular or opaque epitheca. Costae rudi¬ 
mentary or absent. The epithecate wall is produced in the 
form of rootlets, which are hollow and communicate with the 
visceral cavity, Coralium attached by the rootlets and base. 

Localities. — Recent. Mediterranean; Florida seas; Pacific. 

Genus Tuts anus, Duncan , Quart. Journ. Geol Soc. vol. xix. 

1803, p. 430, amended. 

Coralium simple, becoming free with age. Elongate, com¬ 
pressed, low, pedicellate at one end of the long base. Calice 
long, narrow, shallow, elongate, elliptical. Septa numerous, 
radiating more or less from the end of the calice, which corre¬ 
sponds with the basal pedicel, granular, minutely spinulose. 
Columella small, parietal. Costae well developed, converging to 
pedicel, granular, minutely spined. A groove may or may net 
traverse the base. Epitheca variable. 

Distribution.-—Fossil. ■ Miocene: West "Indies. 
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III. Alliance PLAC0TR0CL10IDA. 

Simple Turbiiiolidce, free or attached, compressed, with an essential, 
more or less lamellar or elongate columella, rarely with pali. 

Genus Placotrochus, Ed. & II. 

Genus Sphenotrochus, Ed, & II. 

Genus Nototrochus, Duncan, 

Genus Placocyathus, Ed. & II. 

Genus Platytrochus, Ed. & II. 

Genus Placotrochus, MM. Milne-Edivards Sf Jules Haimc, 
Ann, des Sal, Nat. 8 C ser. t. ix. p. 282 (1848), amended . 

The corallum is simple, straight, cuneiform, flab el li form, and 
compressed or cormite, or more or less cylindrical and compressed. 
The columella is essential and is lamellar, horizontal, sharp, and 
entire at the surface, or creuulated. Septa exsert or not. Costa) 
developed, and often in crests or spinulose. 

Localities .— Recent. Chinese seas, Philippines, 1ST. Australia.—■ 
'Fossil . Miocene of West Indies, Australia, Europe. 

This is a well-marked genus, and some of the species are much 
compressed and extended laterally j others are deltoid and com¬ 
pressed ; and one Sicilian form is cornutc, with an epifcheca. 
The lamellar and essential columella is very characteristic. 

Genus Sphenotrochus, MM. Milne-Edwards cf Jules Jlaime , 
Hist. Nat. des Co rail. voi. ii. p. 65. 

The corallum is free, straight, cuneiform, compressed. Septa, 
exsert or not; the principal reach the essential lamellar columella, 
which is lobed or knobbed at the free surface oil tlie floor of the 
elliptical calico. Base bluntly pointed, truncate, or (vmarginate. 
Costso projecting straight or more or less in zig-zag. Lateral 
cost® crested or not. 

Localities. — Meccat. Mediterranean and 1ST. Africa ; coast of 
'Brazil; European coasts of 1ST. Atlantic ; S. Australian coasts,— 
Fossil. Cretaceous: Germany. Eocene of France, Belgium, and 
Alabama. Miocene of France and Germany. Pliocene of 
England. Cainozoic: Australia and Few Zealand. 

The species described by M. do Fromentel from the Cretaceous 
of France would appear to be more like a Flacotrochns than a 
Sphenotrochus. 

There is a common little simple coral in the Tertiarics of Aus¬ 
tralia which has given the Bev. T. Moods and myself much 
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trouble. It was at first placed in the genus Turbinolia , tlien 
in Qaryopkyllia , then in Deltocyatlim and in a new genus of Mr. 
Wood’s, Motocyathus*. Fortunately some excellent specimens 
have lately come to hand, and there is no doubt that the pro¬ 
jection of the tertiary septa in front of the secondaries is not a 
palus but a paliform lobe. There is a decided columella with 
nodules upon it. The form Garyophyllia viola ^ Woods and 
Duncan, must come under a new genus, Nototrochm . 

Greuus Nototrochtjs, gen. nov. 

Syn. MotocyatJms , Woods. 

The corallum is cuneiform, compressed, free, with a widely 
open elliptical calice. Columella formed by the septal ends and 
by intermediate solid tissue, elongate, more or less lobecl or 
nodular where free. Septa unequal, arched near the margin; 
primaries longest; secondaries shorter than tertiaries, joining 
these last by lateral processes and by inner end also. Tertiaries 
uniting in front of secondaries, and joining with an offshoot of 
the columella, which is produced as a paliform lobe. Paliform 
lobe before primaries also. Oostse vary in length, trifurcating 
low down, subequal at the calice ; interseptal spaces wide. 

Distribution .— Fossil . Tertiary: Australia, New Zealand. 


Genus Placocyathtts, MM. Milne-Fdwards Sf Jules Ilaimc , 
Ann. des Sci . Mat. 3° ser, t. ix. p. 328 (1848), amended . 

The corallum is simple, free or fixed, pedicellate, or with a 
broad adherent base. Shape more or less flabellar, curved or 
straight, compressed. Septa exsert or not. Columella lamellar. 
Pali in more than one crown, usually only before the penulti¬ 
mate and antepenultimate cycles, but occasionally only before 
the larger septa, and before all the cycles except the last. Cost® 
visible or not; with or without epitheca. 

Distribution. — Decent. Position unknown.— Fossil. Eocene of 
Sind, Asia. Miocene of Antilles. 

The genus, as amended, combines all the species of Flaco- 
cyathus very naturally. 

* Pakeont, of Now Zealand (Wellington), Oat. Mus* G-eol. Survey Pep. pt. iy» 

( 1880 ). 
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Genus Pjatytrochtjs, MM. Milne~Hdwards Sf Jules Haims , 
Ann. des Sci . JSfatf. 3 e ser, t. ix. p. 246 (1848), 

Tli© corallum is simple, straight, cuneiform, and non-adherent. 
The collumella is essential, elongate, and fascicular, and lias a 
free papillary edge. The septa are broad and exserfc. The wall 
is naked, and there are two hinds of costce : those on the 
middle of the broad surfaces of the corallum enlarge towards the 
ealice, and those on the edges of the corallum. near the base are 
'extended and large. The compressed base is with or without a 
conical point. 

Distribution . —Fossil . Eocene: Alabama.— Decent. Australian 
seas? 

This genus was founded to include two species from Alabama 
which had been placed by Lea amongst the Turbinoiians, and 
one of them in the genns Fndopachys by Lonsdale. The forms 
are remarkable, and very Placotroehoid in appearance. There is, 
however, a lamellar fascicular columella, and the extension of the 
costas is almost unique. 

IV. Alliance TURBINOLOIPA. 

Simple Turbinolidse, free or attached, straight, conico-eylindricai, rarely 
comute. Septa uniting more or less with a styliform columella which 
projects. Some forms with pali, with or without a columella. 

Genus Turbinolia, Ed. & H. 

Subgenus Stylgtrochus, B, de From. 

Genus Stylocyathus, <FOrb. : 

Genus Conocyathus, d’Orb. 

Genus Bistylta, Tcnnison Woods. 

Genus Trematotrochus, Tennisou Woods. 

Genera absorbed: —Pleurocyatuus, Kefcrstein, by Stylo¬ 
cyathus, d'Orb. j Stylocyathus, Keuss, = Stylocya¬ 
thus, d’Orb. F ’ 

StylotrocJius becomes a subgenus. ; 

Genus Turbinolia, MM. Milne-Fdwanh Sf Jules Hame } Hist. 

Hat, des Cor all. voh ii. p. 60. 

The corallum is simple, free, straight, and conical, rarely curved 
or cornute. The calice is circular in outline. The columella is 
essential, and projects in the calice like a stylet. The septa are 
exsert. The costae are lamellar and project, are straight and 
perfect. Intercostal spaces with or without fosscttes. 

Distribution,—Fossil Eocene: England, France. Oligoeene ; 
Germany.— Decent. Caribbean Sea ? 
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There is a very marked facies in all the species of Turbinolia , 
which are eighteen in number, eleven having lived on the English 
area during the Eocene. There are three species recorded from 
the Lower Oligocene of Germany. 

The number of septa is not great, and the species may be 
grouped under four heads :—Those with four cycles incomplete ; 
those with three cycles ; those with three cycles of septa and the 
costm of a fourth cycle ; and those with the third cycle of septa 
incomplete. The columella is a styloid process arising from the 
base within, and some septa always unite with it. 

The genus is comparatively isolated; some species of the genus 
SpfoenotrocJms resemble some of the Turlmolice with stout 
costse, but the other distinctions are evident. 

There is a genus of M. de Eromenbel’s, which was established 
from a single specimen of one species. It only differs from Tnt- 
binolia in having a curved comute corallum and no Cf fossettes 99 
between the costas. This last character is not invariable in the 
genus Turbinolia. This genus Sty lotro elms (Pal. Prang., Zooph. 
Cret. pi. viii.) is of Cretaceous age, and I place it as a subgenus. 

Sismondi names a species from the Italian Tertiaries. 

Genus Stylocxathus, cPOrbigng, Note sur les Folyp.foss . 
p. 5 (1819). 

Syn. Fleurocyatlms , Kefst. (de Promentel, Pal. Prang., Zooph. 
Terr. Cret. pi. viii.). 

The corallum is subturbinate, subpedicellate, curved, and free. 
The columella is styliform or compressed. The septa are exserfc, 
and there are pali before all the cycles except the last. An 
epitheca is well developed, and extends more or less to the cali- 
cular margin. 

Distribution. — Dossil. Cretaceous, Eocene, Oligocene: Europe. 

DleibrocyatlmSy Kefst., is not genetically distinct from the 
above. It is straight, free, has costae which are smooth, and a 
styloid columella. The only distinction is the presence of the 
epitheca in Stylo cyatlws, d’Orb. Keuss named Fleurocyatlms 
StylocyatJius, having been unaware of d’Orbigny’s genus (see also 
pages 26 and 27 of this Bevision). 

There is a great difficulty in placing the next genus with any 
of the alliances of the Turbinolidse ; and it had better come in as 
on© of the Turbinolian alliance. 


2 # 
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Genus CONOCYATHtrs, d'Orligny , 1849. 

The corallum is free, conical, trochoid, straight, the cost® arc 
siihlamellar, the septa are exsert and strongly eehinulate on the 
sides. The columella is absent; and there are pali before the 
penultimate cy cle of septa. 

Distribution •— Dossil . Miocene of Mayence ; Cainozoic, Aus¬ 
tralia.— Decent. South-Australian and New-Zealand seas. 

Genus Bistylxa, Temiison Woods , Trans . Phil. Soc . Adelaide , 

S. Australia, 1877-78, p. 114. 

Corallirai simple, conico-cylindrical, attached. Columella a 
double style. 

Distribution .— Fossil. Tertiary deposits of Australia. 

There is much difficulty in placing the next genus; and 
indeed it would be insuperable were it not for the admirable 
drawing of one of the species. The description of the genus 
Trent at otrochus by Tennison Woods is very short; but the light 
thrown on it by the illustration is very, but not perfectly, 
explanatory. 

Mr. Tennison "Woods differentiates as follows:— 


Genus Trematotbochtjs, T. Woods , Proe. Poyal Soc . JSfeio South 
Wales , vol. xii. 1878, p. 59, fig. 2. 

<e Coralltim free; visceral chambers free. Septa distinct, only 
united in the middle. Pali exsert. No endotheca or synaptieula. 
Wall perforated.” 

The figure and the description of the species indicate that 
the sepia are stout, not perforate, and that the perforations arc 
perfectly ay mm etrieal, and in the intercostal spaces only. The 
“ pali ” arc not more than paliform lobes or dentations around 
the circular axial space which is bounded by the united inner (not 
middle) ends of the septa. The appearance is that of a species 
of Turbinolia or Conocyathus , with the cost® not so projecting 
as is usual. The intercostal dimples of the Turbinolim of the 
Eocene of Braeldeshain do not perforate; and they are on either 
side of a line running down the intercostal spaces; but the 
wall is very thin, and often wears away during fossilizatioru 
The arrangement of the septa in Trematotrochus is,' however, 
different from that of any species of Tarbinolia, 
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The form described by Mr. Tennison Woods may then be thus 
described generically 

Genus Trematotrochtts, T. Woods , amended* 

Oorallum simple, regularly conical, elongated, free. Calic© 
circular, with a well-developed margin. Columella none. Septa 
few, short; those which are large and equal extend close to the 
axial space, and form a tube-like space. A cycle of rudimentary 
septa corresponds to costae which are nearly as large as those 
of the other septa. Paliform nodules on the primary septa. 
Intercostal spaces regularly fenestrated? Neither endotheca 
nor synapticula exist. 

Distribution .—-Fossil. Miocene or Cainozoic: Australia. 


V. Alliance TROCHOCYATHOIDA, 

Simple Turbinolidae, with wall, costee with or without epitheca. Pali 
in one or several crowns, or absent. Columella fasciculate. Shape 
variable. 

Genus Trochocyathus, Ed. & H. 

Subgenus Troptdocyathus, Ed. & II. 

Subgenus Thecocyathus, Ed. & H. 

Subgenus Blanfordia, Duncan. 

Genus Deltocyathus, Ed. & H. 

Genus Odontocyathus, Moseley. 

Genus Leptocyathxjs, Ed. & H. 

Genus Paracyathus, Ed. & H. 

Genus IIeterocyathus, Ed. & H. 

Genus Caryophylha, Lmk. 

Subgenus Acanthocyathus, Ed. & H, 

Genus Stenqcyathcs, Pom-tales. 

Genus Ceratotrochus, Ed. & H. 

Genera absorbed:— 

Aplocyathus, d’Orb.; Stephanocyathus, Seguenza; 
Platycyathus, E. de From.; Bathycyathus, Ed. 
& H.3 Dunocyathus, T. Woods; Blastocyathus, 
Reuss; Conotrochus, Seguenza; Epitrochus, E. de 
From.; Pleurocyathus, Moseley, Keferstein, and 
E. de Fromentel; Crispatotrochus, T. Woods. 

The genera Tropxdocyathus, Ed. & II., Thecocyathus , Ed. & H., 
Blanfordia , Dune., and Acanthocyathus , Ed. & H., become subgenera. 

The Trochocyathoid alliance is a large one, and contains genera 
which have persisted from the age of the Lias to the present time; 
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otliers which have endured from the Cretaceous age to the pre¬ 
sent day, and some which flourished during the Eocene and still 
exist. Some genera are dwellers in the deep sea. Any turbi¬ 
nate-shaped species of the genus Troehocyathm and any form of 
the genus Geratotrochus may be taken as the types of the two 
great groups of the alliance, the one with and the other without 
pali. 

Genus Trochocyatiitjs, MIL Milne-Edivards $ Jules llaime , 
Ann. des Sci. Mat* 8 e ser. t. ix. p. 800 (1848), amended . 

Syn. Aploci/athus, d’Orb.; Ste-pJumoeyatJms, Seguenza ; Flaty- 
cyathus , E. deErom, 

The corallum is simple, pedunculate or subpedicellate, or 
merely shows the trace of a former adhesion. The shape may bo 
elongate, turbinate, sub turbinate, straight, curved, compressed 
or not, or more or less discoid and flat. The calico is deep or 
widely open. The septa are long and usually some are exsort. The 
pali are in two crowns. The columella is formed of trabeculae, 
is essential, and may or may not be papillary. The costae may 
or may not be well developed, crested, spined, or simply projecting. 
Epitheea variable. 

Distribution.—Fossil , Lias to Recent. Fossil forms world¬ 
wide.— Decent. West Indies, South-Australian seas. 

The genus is a large one, and should include some subgenera. 
Its species have been divided into the following groups by 
Milne-Edwards and Jules llaime:— TrochocyatM striati , with 
the wall marked with but slightly projecting costae; and Troe'ko - 
cyathi armiyeri, with the costm well developed, crested, spined, 
or warty. In both of these divisions the shape of the coral is 
very variable. 

Subgenus Tropudocyatots, Fd. Sf H. 

The corallum is compressed; the wall is naked, and has a basal 
expansion. Pali before all the cycles except the last, and they 
form more or less marked chevrons. 


Subgenus Thecocyathus, Ed. Sf if. 

The epitheea surrounds the wall and reaches the calicula 
margin. Corallum with a Axed and broad base, or not fixed. 
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Subgenus Blahfoedia, (genus) Duncan , Fossil Corah and 

Alcjjomria of Bind, Fal. Indica , Sect. xiv. pt. 2, p. 73 (1880). 

Corallum eyclolitoid or nummiform in shape, with a flat base. 
Calice open, axial space shallow, and columella deep and small. 
Septa numerous, close. Pali before all tbe septa except those of 
the last order, small; union of the septa very usual, on both 
sides of a long primary. Epitheca pellicular, binding the costae 
to the discoid base. 

Distribution. — Fossil. Eocene: Bind, Asia. 

This subgenus includes a remarkable form which commences 
upon a Nummulite, and the epitheca is very pronounced. 

G-enus Deltocyathus, Milne-FJdwards Sf Jules llaime , Hist. 

Wat* des Corail . vol.ii. p. 56 (1857). 

Corallum simple, discoid or cup-shaped, free, and without trace 
of former adhesion; ealiee subplane ; columella fasciculate. Pali 
well developed, exsert, unequal, before the cycle of septa except 
the last, arranged in chevrons or deltas. Septa usually exsert 
except the last cycle. Costae exceedingly variable in their deve¬ 
lopment, especially the primaries spiued or not. 

Distribution .— Fossil. Miocene,Pliocene: Europe, Australia?— 
Decent* Caribbean Sea, 1ST., E., and S. Atlantic, Corean Sea, Pacific. 

Genus Obomgoyathtjs, Moseley , Deport on Corals ‘ Challenger } 
Duped* p. MS (1881). 

Corallum deep saucer-shaped, with straight sloping sides and 
a broad flat base, free, but with a scar of former adhesion. 
Columella fasciculate. Pali in three crowns. The broad base is 
composed of fused radiating tuberculatc spines, which project 
like the spokes of a wheel all round the base of tbe wall. 

Distribution. — Decent* West Indies. 

Genus Leptocvathus, Milne-Fdwards Sf Jules Uaime , Hist. 

Nat, des Corail . vol. ii. p. 50 (1857). 

Syn. Fcmesus , Phil. 

Corallum simple, very short, subdiseoid, free, and without trace 
of former adhesion. Wall with simple costa). Calico circular 
and excavated in tbe centre. Columella papillary. Septa exsert; 
and there are denticulate pali before all the septa. 

Distribution* — Fossil. Eocene: England, Europe, India?— 
Decent, Caribbean Sea, Azores, Josephine Bank ? 
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differs decidedly. The costal tubercles are hollow, and communi¬ 
cate with the -visceral cavity. There is some doubt about the 
epitheca, some specimens having it according to Lindsirom (see 
Ms elaborate morphological description, op. cit , p. 19.) 


G-enus Oeratqtrochtts, MM. Milne-Fdwarch Sf Jules Uaime , 
Ami* des Sci. Nat. 3 C ser. t, ix. p. 248 (1848), amended. 

Syn. Conotroclms, Seguenza; Fpitroclms , E. de Eromentel; 
Orispatotroelms , T. Woods ; Flewroeyathm , Moseley; Koilo - 
trochm, Woods. 

The corallum is simple, subpedicellate, and free in the adult 
state, cornute, long or short, compressed or not; calice circular 
or elliptical. Septa large and usually exsert, or not appearing 
above the calicular margin. Columella fasciculate. The cost© 
are distinct to the base, and are ornamented or spined or plain, 
or are hidden and are not ornamented. Epitheca present or 
absent. 

Distribution. — Fossil. Eocene, Miocene, Pliocene: Europe.— 
Recent , widely distributed. 

This genus is a Smilotrochoid with a columella fasciculate in 
character; aud it would resemble many Troeliocyathi were their 
pali removed. 

Conotroclms , Seguenza, is merged into Ceratotroclms by general 
consent. 

The genus Fpitroclms , E. de Erom., Pal. Prang,, Zooph. Orefc., 
diagnosed to receive a single specimen of one species, appears to 
be a young CemtQtrochus , and should lapse. 

Crisp ato fro elms, T. W oods, is probably a Ceratotroclms . 

Koilotrochm , T. Woods, Proc. Linn. Soc. New South Wales, 
vol. ii. p. 313 (1878):—Corallum simple, free, without trace of 
adherence ; no epitheca. Cost© distinct, simple, prominent. 
Columella rudimentary, confined to a few papillary projections at 
the base of the deep and wide calicular fossa. Septa four, slightly 
exsert. 

The calicular fossa is deep and wide. 

Locality not given by Eev. T. Woods ; but as be refers a form 
called Rmiloirochm vacuus, T. Woods, to this genus, probably it 
is a fossil form. Australian Tertiary. 

It appears that this is an aberrant type of Ceratotroclms. 

Moseley gives the generic name Fleurocyatlms to a form from 
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Banda Island, East Indies, 60 £ms., wliicli lie allies with, Dim- 
caiiia . The species was described from one specimen only ^ 
which, however, is well preserved. The following is the generic 
diagnosis:-—“ Oorallnm conical, attached by its side; entirely 
covered by a thin, plicated, coloured, bark-like epitheca, which 
rises higher than the margin of the calicle. "Wall of the calicle 
very thin, except near the margin, where a zone of stereoplasma 
is developed, soldering together the outer regions of the septa 
where they arise from the wall. The lower part of the calicle 
devoid of stereoplasma or other filling. The columella composed 
of several flattened pillars.” 

In the description of the species we learn that the epitheca, in 
its upper region, is thrown into a series of longitudinal costal 
folds, which are equally developed and only very slightly promi¬ 
nent. The rounded edges of the primary and secondary septa can 
just he seen above the level of the margin of the calicle. The 
wall is very thin. The columella is formed of lour flattened pil¬ 
lars, fused together below, but free at their tips, and it projects 
in the fossa. Height of specimen S millim. 

Stereoplasma is a name given by Lindstrom to a substance 
which connects septa (environing their free edges in some Palaeo¬ 
zoic corals), stretches across inter septal loculi irregularly, and 
sometimes fills up the lower part of the inside of the corallum, 
constituting a solid mass there. It is to he distinguished from the 
true endotheca. Its presence as thin, solid, membrane-looking 
layers is excessively variable in the same species, and it is only 
of classificatory importance when it fills up the bases of corallifces 
or accumulates near the wall in the interscptal loculi, to diminish 
the calibre of the coral within, and to add to the strength and 
thickness of the walls. 

The presence of an epitheca is not of generic value; and the 
longitudinal folds mentioned in the description of the species 
above are in the position of costm. 

The adhesion by one side is remarkable, and is often the ease in 
Gui/nia , but it is not generic. 

Koforstein and E. do Eromentcl have both utilized this generic 
name. 

The generic characters of the form are the conical and pedun- 

* Beporfc on Corals, Deop-Sea Madrcpornria, £ Challenger/ J3ool. val it 
P* b r >9 (1881). The provisional title to this beautiful volume docs not give the 
name of the author, XL N. Moseley, F.TLSf 
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culate shape, the barely exsert numerous septa without pali, and 
the essential fasciculate columella. It is not separable from Cono~ 
trocJms ; and one of tbe species of this genus, now merged into 
Oeratotrochm , has in some of its individuals stereoplasma joining 
the septa near the margin, and a bark-like epitheca. The reasons 
for joining Gonotroclms and Geratotrochus are evident ; and I 
place Moseley’s interesting form, so beautifully figured by him, 
in Geratotrochus , Ed. & II. 


VI. Alliance DI8COCYATHOIDA. 

Simple Turbinolidse, discoid in shape, not increasing much in height 
with growth. Free or not. With or without pali in one crown. Colu¬ 
mella variable ■ epitheca also. 

Genus Discocyathus, Ed. & H. 

Genus Brachytrqchus, Duncan. 

Genus Sabinotrochus, Duncan. 

Genus Stephanotkochus, Moseley. 

Genus Discotrochus, Ed. & II. 

Genus Cyclocyathus, Ed. & H. 

Genus Brachycyathus, Ed. & H. 

Genus Anthemxphyllia, Pourtales. 

Genus Fungiacyathus, Sars. 

Genera absorbed Patkrocyathus, Duch. & Mich.; Bbachy- 
trochus, iteuss. 

Whilst admitting the necessity of recognizing discoid species 
of the genus TrocJiocyathus , there are still several genera which 
can hardly come within that genus or its alliance, and which con¬ 
tain discoid, low, cup-shaped forms, with and without pali in one 

TOW. 

The genera Diseocj/athm , Gyclocyatlms , Dhcotrochm , Bruch/- 
cyathus , Brachy troch us , Sabinotrochus, and 8tephanotrocIt its form 
an alliance, the Discoeyathoid; and their very common facies is 
not interfered with by the fact that one genus has no columella 
and another a lamellar one, three others having them essential 
and fasciculate. 

Genus Disoocyathtjs, MM. Milne-Edwards df Jules Uaime > 
Ann . des ScL Mat. S e ser. t. ix. p. 296 (1818). 

The eorallum is simple, free, and discoid,-with a flat horizontal 
wall covered with a concentrically folded epitheca. The septa 
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are broad and exsert; the pali are in one crown; and the columella 
is essential and lamellar. 

Distribution. — Fossil. Inferior Oolite: England and France. 

In 1865 Beuss found a small broad-based coral in the Oligo- 
cene sands of Nieder Kaufungen, for which he proposed a new 
genus, _i Brachytrochus (“ Zur Fauna des Deutschen Oberoligocans,” 
Sitzungsb. der math.-naturwiss. Classe der kais. Akad. der 
Wiss. Wien, 1865, p. 619). The specimens were not of mature 
forms, and were very small; so that Brachytrochus Bpeyeri, Beuss, 
is a doubtful species, and the genus must lapse. I have utilized 
the name, however, as follows :— 

Genus Brachytrochus, Duncan ( non Beuss), Froc. Zool . Bog. 
Bond. 1876, p. 436. 

The columella is short and shallow, cup-shaped, with a rounded 
free base. The calice is circular in outline, widely open and deep 
centrally. The septa are close, moderately exsert, and papillose 
near the axial space, and slightly dentated on the free margin. 
There is no columella. The costse, profusely granular, are mode¬ 
rately developed, and are not seen on the centre of the base. The 
base is usually deformed and perforated, as it is the home of an 
annelid. 

Distribution. — Decent. Gaspar Stoaits, 12 fms. 

The papillary endings to some of the septa in this genus 
simulate pali, and the costse are not very prominent structures. 

Genus Sabinoteochus, Duncan, Madrep. of Deep Bea , Trans. 
Zool. Boc. vol. viii. pt. v. p. 320, pi. xli. figs. 6-9 (1871). 
Oorallum simple, flatly turbinate, adherent by a delicate pe¬ 
duncle. Calice open, circular, fossa shallow, margin festooned 
by the projecting septa. Columella formed by growths from the 
septal ends. Septa exsert, granular ; tertiaries usually unite with 
the secondaries close to the columella. Costse unequal, extending 
mostly to the peduncle, more numerous than the septa. 
Distribution. — Decent. Atlantic, 994 fms. 

Genus Stephanotrochtts, Moseley , Deport on Corals , 

4 Challenger 5 Focpedition , p. 151 (1881). 

Oorallum dense and compact in substance, cup-shaped or 
saucer-shaped, with a trace of early attachment, usually with 
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well-developed cost®, bearing a succession, of small spines with 
widely open capacious fossa. Septa usually extremely ex sere, the 
exsert quinaries, or quaternaries where these are not present, 
lying next to the primaries, higher than the tortiari.es, or equal to 
them. Columella short, or little prominent. 

Distribution. — Recent . South Atlantic, Azores, Sydney. 

This well-marked genus has very decided spines on the cost® 
in some species, and it has shallow forms and moderately tall ones. 
It is allied to the two genera Brachytrochiis and Sab inotro elms ^ 
but is distinct. 

Genus DiscoTitooiius, MM. Milne-Edwards Jules llaime , 
Ann, des. Sci. Wat, 3 e ser. t. ix> p. 251 (1848). 

The corallum is simple, free, discoid. The calice is subplane; 
and the columella is fascicular and papillary. The septa are 
slightly exsert beyond the calice. The wall is horizontal and 
costulated. 

Distribution.—Fossil Eocene of Alabama; Miocene of Turin. 

Genus Ctclocyathus, MM. Milne-Edwards $f Jules llaime , 
Dr it. Eoss. Corals , p. xiv, 1850 (Dal Soc. Lond.). 

The corallum is simple, free, adherent when young, with a 
horizontal wall and very thin epitheca. The septa are suberenu- 
late, and the pa'li are large and before the penultimate cycle. The 
columella is fasciculate and papillary. 

Distribution .— Dossil. Gault: England. 

Genus BiiACHYorAmtrs, MM. Milne-Edwards Sf Jules llaime , 
Ann. dcs Sci. Wat. 3° ser. t. ix. p. 21)5 (ISIS). 

The corallum is simple, very short, subpedicellate, and free. 
The septa are exsert and narrow ; and the pali, in one crown, are 
large, broad, and entire. Calice circular and subplane. Colu¬ 
mella fasciculate, and of cylindrical processes, papillary. Cost® 
indistinct. 

Distribution. — Fossil. Neoeomiau: Hautes Alpes. 

The West-Indian Miocene form is not of the genus. 

Genus Axthemiphyllia, Pourtatts, reconsidered/ Blake ’ Corah , 

187S-79, p. 112. 

Corallum flat or low, free or pedicellate. Columella spongy 
and coarse, flat above, and fasciculate. Spines of septa trails- 
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versely flattened. Wall dense. Epitheca well developed, con¬ 
cealing the costae up to the ealicular margin. 

Distribution. — Decent. West-Indian Seas. 

The late M. de Pourtales placed this genus near Diseotrochus. 

The remarkable, genus Bimgiacyatlms of G. O. Sars comes in 
here, in spite of its Pungoid appearance. 

Genus Eung-iacyathus, Sars, Demark able Dorms of Animal Life 
from the Great Deeps off the Norwegian Coast : Christiania, 
*1872, p. 58, pi. 5. 

Corallum simple, free, without trace of former adhesion. Base 
discoid, nearly circular in outline, thin, nearly horizontal. The 
septa rise from the base, forming a convex calice, and there is a 
wide and deep central cavity bounded by the inner ends of the 
septa. Septa numerous, thin, brittle, often wavy at the free edge, 
more or less vertical, arched above, tallest externally, lowest near 
the central depression, converging from the ealicular edge inwards, 
not anastomosing ; in six systems, with 6 to 8 orders in each 
system. Columella formed by septal ends, small. There are no 
pali. Edge of basal margin with dentations, each one corre¬ 
sponding to a septum. Costas small, radiating from the centre of 
the imperforate base. There is no epitheea. In the soft parts, 
which are of brilliant vermilion colour in the species, numerous 
small tentacles surround the mouth near the inner edge of the 
septa. 

Distribution. — Decent. Lofoten Islands, 3001ms. 

The species of this genus resembles a Stephanop'hyllia or 
Baihyactis in shape, but the septa do not anastomose. There is 
only a basal wall, and there do not appear to be endothoca or 
yynapiieula. The genus is evidently one of the TurbinoHd*©, or 
simple corals without endotheca. 

YII. Alliance HAPLOPHYLLOIDA. 

Small simple Turbinolidce, with irregular or more or less quadrate septal 
arrangement. With or without stereoplasma. 

Genus Gdynia, Duncan. 

Genus Duncania, Pourtales. 

Genus Haflophyllia, Pourtales. 

These are three genera of corals which belong to the fauna of 
the recent deep sea, and which have given much trouble to the 
classifieatory zoologist. They present some affinities with the 
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indefinite group of Paleozoic corals called tlie Kugosa, and espe¬ 
cially with the CyathaxonidsD. Writing in 1850, MM. Milne- 
Edwards and Jules Haime (see also Hist. Nat. dcs Corail, vol.iii. 
p. 329) state that the little group of Cyatlmxonidjp recalls tho 
family Turbinolidse of the Aporose Madreporaria. The Oyathax- 
onidse have, however, a septal fossula and a styliform columella. 
The genus Pohjcoelia , King, = Qalophyllum, is also simulated. It 
is a Permian group. Nevertheless there are many points about 
the genera Guynia, Dimcania , and Haplophyllia which ally them 
to the Aporose Madreporaria, amongst which they are here in¬ 
cluded as an Alliance. 

Genus Guynia, Duncan , Madreporaria of Deep Sea, Trans . Zool. 

Soc. vol. viii. pt. 5, p. 335 (1873), amended. 

The corallum is simple, attached, long and narrow. The wall 
is thick and solid, and has a delicate epitheea and flat costa?. The 
septa are well developed, unequal, and extend from base to calico. 
There are four systems of septa ; one septum may be longer and 
larger than the others. The columella is essential, and may be 
attached to the larger septa. Growth-rings occur. Occasionally 
the hexameral arrangement of septa occurs, or it may happen in 
the same corallum with the quadrate. 

Distribution. — Decent. Mediterranean and West-Indian seas. 

Genus Dunoania, PourtaUs , Zool. Results of llasslar Peeped. 

1874, p. 44* 

Corallum attached, cylindrical, covered with a thick wrinkled 
epitheea, rising over the border of the calicle. Intcrseptal chain- 
bers filling up solidly from the bottom; sepia showing no defi¬ 
nite systems ; pali sometimes present ; a muJtip]c-|jiliared 
columella. 

Distribution.—Decent. West-Indian seas. 

The septa are 18, 20, 21 in number, and the tentacles are about 
25 to 30 in number. The length of the species is 20-25 millim,, 
diameter 10-11 milliin. 

Genus Haplophyllia, PourtaUs , Bull. Mm. Comp . Zool No. 7, 

and Illustr. Gat . Harvard Coll No. 4; Deep-Sea Corals , p. 51. 

Corallum simple, fixed by a broad base covered with a thick 
epithelium. Columella styliform, strong, very thick at the base, 

* Lmdstrom, op. cit. p. 13. 
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Interseptal chambers deep,. uninterrupted by dissepiments or 
tabulae, but filling up solid at the bottom. 

In the description of the species, Pourtales notices that the 
columella is formed of two smooth conical processes, and that they 
tend to fill up the coral. There are eight large septa uniting with 
the columella, and eight smaller reach it at a lower level, and 
there is a further cycle. 16 tentacles. Height of specimen 
1*5 centiin., diameter 1*2 centim. 

Distribution. —Elori&a sea, 324 fms. 

The next genus to be considered is unique, and its species are 
usually stated to have each septum divided into three parts. I 
cannot agree to this view, and believe that the septa are in sets 
of three. It forms a group. 

Grenus Dasmia, MM. Milne-Fdivards Sf Jules Maime , Ann. des 
Sci. Mat. 3 e ser. t. ix. p. 320, pL 7. fig. 8 (1848), amended. 

The corallum is simple, free, subturbinate, pedicellate. The 
costse are very broad and separated by deep grooves. Septa in 
groups of three, with projecting granular ornamentation. Each 
costa corresponds to three septa. 

Distribution. — Fossil. Heocoxnian: Europe. Eocene: England 
and Europe. 

Dasmia is represented in the Heocomian of Erance, and De 
Eromentel figures Dasmia Ffeocomiensis from Saint-Dizier (Haute 
Marne). The appearance of the calice is as if there were 12 
groups of 3 septa and a septum between each group (‘ Polyp, de 
1’etage Neocomien, 5 pi. 1. figs. 1 & 2, Paris 1857). 

The type of the genus is Dasmia Soiverbyi, Ed, & H., from the 
London Clay. 

2. Subfam. Turbinolidm gemmantes. 

In the genus Ooenocyathus, Ed. & II., gemmation occurs from 
the living parent and from the buds arising from it also. The 
budding is not like that of the subgenus Blastotroclws , or like 
that which may be seen in Qaryoyliyllia , where the ora have acci¬ 
dentally settled upon the parent, for each bud in the species 
under consideration communicates by its base, or has communi¬ 
cated with the visceral cavity of its parent through the wall. A 
bush-shaped corallum or colony results; and in the instance of 
the genus Goenocyathus it attains a considerable size and grows 
symmetrically. 

LINN. JOURN.—ZOOLOGY, YOL. XYIII. 
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Genus Ccenocyathus, MM. Milne-Edwards Sf Jules Haime , 
Ann. des Sci. Nat. 3 e scr. t. ix. p. 299 (1848). 

Colony bush-shaped, more or less ramified; corallites long, 
conico-cylindrical; calices circular, deep. Columella small, and 
consists of a few twisted processes. Pali in one crown. Wall 
thick and smooth, or granular or costulatc. 

Distribution. — Dossil. Oligoeene, Miocene, Pliocene: Europe.— 
j Recent. Mediterranean. 

Genus Gemmulatroohus, Duncan , Maclrep . of Deep Sea, Trans . 

Zool. Soc. vol. x. pt. 5, p. 243 (187S), amended . 

Colony small and bush-shaped. Parent conico-cylindrical, with 
a broad adherent base. Calice deep; columella rudimentary. 
Septa stout, not reaching far inwards. Costco hidden by a well- 
developed epitheca. Buds ascend in growth, and join others by 
their epitheca. 

Distribution.—Decent . Northern shores of the Mediterranean, 
littoral. 

3. Subfam. Turbinolidce reptantes. 

The corallites of the colony grow from an expansion of the 
basal structures of the parent or assemblage. There is no endo- 
thcca, and the septa are plain. 

The forms thus differentiated represent the Asfcrangiaceao of 
MM, Milne-Edwards and Jules Haime of their group Astrsoaceoo. 

Genus Polyctathus, Duncan , Proc. Zool. Soc . 1870, p. 438, 
amended. 

Colony of close or rather distant corallites, cylindro-conieal in 
shape. Calicular margin wavy or angular. Septa irregular, 
exsert. Pali before the secondaries and tertiaries larger than the 
ends of the small septa, bilobed or not. Columella deeply seated, 
small, papillary or spinulose. Costae subequal, granular. Epi- 
theea well developed. 

Distribution ,— Decent, South Atlantic, St. Helena. 

Subgenus Agelecyathus, (genus) Duncan, Proc. Zool* Soc * 
1870, p. 434. 

There is no epitheca. The costae are well developed. The 
colony incrusts, or the stoloniferous expansions are large. 

Distribution.—Decent. St, Helena and Persian Gulf. 

This subgenus is taken from the genus Agelemjatdws , nobis* 
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CHAPTER II. 

The family Oculinidce restricted to its definite limits. The discoveries of 
Milne-Edwards and J. Haime, Verrill, and H. N. Moseley. The necessary aboli¬ 
tion of the Stylasteridse as a group of Zoantharia Sclerodermata. The soft 
parts of typical Oculinidre. Alliances of the family. Descriptions of genera. 
The family Pocilloporidce. The necessity for its foundation. 

The genera Eocillopora and Seriatopora. 

Family OCULINIDJE, Ed. # K (pars). 

The next group of the Madreporaria Aporosa to be con¬ 
sidered is one which has been greatly extended by Verrill s * * * § and 
restricted by Milne-Edwards and Jules Haime f, and which 
requires great modification in consequence of the discoveries of 
Prof. H. H. Moseley, E.R.S. * 

The Oculinaeea of Verrill cover much more ground than the 
Oculinidse of Milne-Edwards and Jnles Haime, and the family 
of the Oculinidse now to be established is very restricted, the 
Hydrocorallinse of Moseley having been of course removed. 
Verrill considers his Oculinaeea a suborder; but the group as 
now restricted can only be of family importance. 

Verrill § includes seven families in a suborder—the Oculinaeea, 
some of which can hardly remain tbns associated owing to recent 
advances in morphology. He gives some most valuable informa¬ 
tion regarding the soft parts of the corals, and very aptly places 
the genus JPocillopora , generally classified with the Tabulata, in 
his suborder. He also associates the genus Stylojphora with the 
suborder. 

Milne-Edwards and Jules Haime || described a group of genera 
which they formed into a family, the Oculinidse, and it contained 
three subgroups, one of which now belongs to the Hydroeo- 
rallinse, Moseley, and it omitted some of the groups included 
subsequently by Verrill. 

In the suborder Oculinaeea of Verrill the polyps, when 
expanded, rise above the calice, and may be long and exsert, the 

* * Notes on Radiata/ 1868-71, p. 512. 

t Hist. Nat. des Corail. vol. ii. p. 102 (1857). 

x * Challenger ’ Report, 1880, and Quart. Jdurn. Micr. Sci. no. 88, p. 801 
(1883). 

§ ‘ Notes on Radiata/ 1868, p. 512. 

II Hist. Nat. des Corall. vol. ii. p. 102 (1857), and previously in * Compfces 
Rendus/1849 
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mouth protruding. The tentacles are from 10 to 48 and some™ 
times more in number, elongated, the tips usually, if not always, 
swollen or capitate, their surface being covered with small wart¬ 
like clusters of indicating cells (op. tit. p. 512). This structure 
of the tentacles is much relied upon by Terrill. 

Tor a good representation of a Ganjoplipllia , which would be 
included by Terrill, drawn from nature by Peach, see ‘ Mbnog. 
Brit. Toss. Corals,’ 2nd ser., Pal. Soc. Lend., 1866, Duncan, 
plate ii. figs. 9-20. The swollen ends of the tentacles are 
shown, but they are not persistent characters in the genus. 

It is clear that the Oeulinidse (Stylasters omitted) of Milne- 
Edwards and Jules Haime are closely allied to the family Turbi- 
nolidse, and, although I cannot associate them in one family, they 
are neighbours. The family (not suborder) which should now 
be admitted, must exclude the Stylastcrkhe, the Styliniclse, 
Astrangidse, and Caryophyllidae, which -were included by Terrill 
in his suborder, and should include the Oculinidao proper of 
Edwards and Haime and some Sfcylophoridro, Ed. & H. 

The examination of a large series of specimens of the Ocu- 
linidse of Milne-Edwards and Jules Haime has impressed me 
with the general truth of their assertion that the visceral 
chambers fill up by a deposit within, and are intruded upon by 
the growth of the wall. The growth of the mural structure, 
•which is difficult to distinguish from a solid coenenchyma, is 
very characteristic and is often excessive. 

II. Family OOULIHIDiE, Milne-Edwards cj* Eules Haime (pars). 

Oculinacea, Verrill (pars). 

Corallites in colonies in the form of branches, espaliers, irre¬ 
gular ramifications on a thick stem, or massive, or incrlisting. 
Increase by gemmation, which is usually lateral and often sym¬ 
metrical ; fissiparity very rare. Inter septal loculi usually open 
to the base, but dissepiments or tabulce sometimes occur. In¬ 
ternal space diminishing on account of growth of stereoplasm. 
Walls of corallites often increasing in thickness, exogenously, 
with age and becoming a solid mass by union with others. 
Solid intercalicular or intercorallite coenenchyma usually present. 
Septa entire or not at their free edges, sometimes rudimentary. 
Polyps, when expanded, rising above the wall, or long and exsert, 
tbe month protruding ; the tentacles 10 to 48 or more, elongated, 
tips usually swollen or capitate. 
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The very considerable changes in the definition of the family 
Oculinidae prevent its being a large one in spite of the additions 
made by palaeontologists and those naturalists who have described 
the corals of the deep sea. 

There are, after revision, 21 genera. Eleven genera disappear 
and one becomes a subgenus. A genus is relegated to the 
Astrseidse. 

The 21 genera are included in 5 Alliances—the Baryhelioida, 
the Lophohelioida, the Oculinoida, the Prohelioida, and the 
Stylophoroida. 

I. Alliance BARYHELIOIDA. 

Oculinidse with massive or incrusting colonies. Columella absent and 
pali also, or a false columella may be present. Septa variable in arrange¬ 
ment, Ccenenchyma well developed between the calices, 

Genus Baryhelia, Ed. & IT. 

Genus Neohelia, II. N. Moseley. 

Genus Diblasus, Lonsdale. 

Genus Babyhelia, Mi hie-Edwards 8f Jules 1Jaime, Hist . Hat. 
cles Corail, vol, ii. p. 125 (1857). 

Colony massive. Calices slightly projecting or not, small. 
Septa few, entire, thick and short. Columella and pali absent; a 
large open fossa existing in the axis of the corallites. Coenen- 
chyma moderately developed, smooth or finely granulated. Dis¬ 
sepiments rudimentary. 

Distribution. — Fossil. Cretaceous; Europe, England, 

Genus jNeohelta, Moseley , Deport on ‘ Challenger ’ Corals, 
p. 176, plate x. figs. 7, 7 a (1881). 

Colony with a very abundant and diffuse emnenchyma incrust¬ 
ing the stems of Gorgonoids with very short branches only. 
Calices with the septa arranged in five systems, which are often 
fused together by the coenenchyma; a deep fossa exists, but 
no columella* Gemmation irregularly dichotomous, 

Distribution , —Decent , Pacific: off Api Island, Hew Hebrides. 

It may he noticed that the surface of the coenenchyma which 
separates the calices is marked by very slightly elevated rounded 
ridges, which traverse it irregularly but with a general longi¬ 
tudinal direction, and are continuous at the margins of the 
calicles with the short costae. The primary and secondary septa 
meet in the fossa. 
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Genus Diblastjs, Lonsdale in Dixon*s Geol. Sussex, 1850, p. 218 ; 
Duncan , Brit, Doss. Corals , Sapp., Bal. Soc Part ii. No* 1 , 
1869, p. 14. 

Colony incrusts and is very irregular in shape. The calicos 
are wide apart and project; the columella is formed by the 
junction of the larger septa, and is parietal and rudimentary* 
The septa are dentated, crowded and granular laterally, Pali 
absent. The costm are granular, equal or suboqual, and often, 
extend across the ccenenchyma to neighbouring calicos. 

Gemmation marginal and intercalicinal. 

Distribution*—-Fossil. Upper Cretaceous : England. 

II. Alliance LOPHOHELIOIDA. 

Oculinidae with dendroid and buncli-shaped colonies, Corallitea often 
coalescing$ gemmation alternate, Septal arrangement irregular. Colu¬ 
mella absent or rudimentary, tubercular, or spongy, or styliform. Tabulae 
or dissepiments present or not. Mural structures thickening with age. 
Septa entire or subentire, often exsert. 

Genus Lopi-iohelia, Ed. & H. 

Genus Amphihelia, Ed. & H. 

Genus Enallohelia, d’Orb. 

Genus Euhelia, Ed. & II. 

Genus Acrqhelia Ed. & II. 

Genus Astrohelia, Ed. & H. 

Genus Denbrohelia, Etallon. 

Genus Lopiiohelia, Milm-Fdwards df Jules Uaime , Compt* Bend 
de VAcad ’ des Sci . t. xxix. p. 69 (1849); P. Martin Duncan , 
Trans . Zool. Soc . Bond. yol. viii. pt. 5, p. 880 (1878). 

The colony is dendroid, and its gemmation is sub terminal and 
irregularly alternate; the granulated wall is thick and increases 
in thickness with age. The calices are very deep • the septa are 
well developed, exsert, entire, and unite more or loss at the 
bottom of the calicular fossa. Arrangement of septal orders 
irregular. Columella absent or false • cost© near the calicular 
margin. Dissepiments may exist, and often well-developed 
tabulae, which close in the calico inferiorly. Internal cavity not 
filling up much with age. 

Distribution. — Fossil. Miocene, Pliocene : Europe,— Decent* 
Atlantic, INF, &S*; Caribbean Sea; Mediterranean,* East Indies; 
Philippines. 

This genus has given much trouble in its classification, and 
some time since I was disposed to place it in the Astrseid©; but 
its proper position appears to be here. 
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Genus Amphihelia, Milne-Fdioards Sf Jules Haime ,1849 (pars) ; 
P. Martin Duncan , Trans . Zool . Lond. vol. viii. pt. 5, 
p. 326 (1S73), amended . 

Bjn. Diplohelia , Ed. & H. 

The colony is busli-shaped, and the gemmation is alternate, 
marginal, and often double. The wall, with or without ccenen- 
chyma, increases in thickness at the lower part of the colony, 
and often includes formerly free corallites. Corallites free, im¬ 
mersed or coalescent. Columella exists. The septa are entire 
or subentire, in six systems; but there are few cycles. Costal 
stride very variable in amount and direction. Ornamentation of 
the wall granular or absent. Internal cavities do not fill up; 
dissepiments absent. 

Distribution.—Fossil . Eocene, Miocene, Pliocene : Europe. 
Cainozoie: Australia.— Decent. Atlantic, Mediterranean, Carib¬ 
bean, Australian seas; Eormosa. 

This genus absorbs Diplohelia, Milne-Edwards <fc J ules Haime, 
1850. 

The genus Fnallhelia , d’Orbigny, 1848, was insufficiently dia¬ 
gnosed as follows :—“ Ce sont des Oeulines, dont des calices 
saillants sont lateraux et alternes de chaque cote des branches. 
Calices pourvus de cotes en dehors.” This description is not 
distinctive. MM. Milne-Edwards and Jules Haime added to the 
description, and slightly altered the name; and M. de Eromentel 
has made some very important additions to the characters of 
some species. The presence of paliform lobes on some septa, 
and the subentire condition of the septa were asserted by M. de 
Eromentel, but they are doubtful points. The existence of hexa- 
meral, octameral, and deeameral types in the genus is extremely 
interesting. 

Genus Ena&loiielia, Milne-Fdioards Sf Tides Haime , Hist. 

Mat. des CoraU. vol. ji. p, 123 (1857), amended . 

Colony dendroid or bushy, or low compressed, and branches 
uniting; gemmation alternate and distichous. Calices small and 
shallow, often oblique. Columella styliform, hut often small and 
even rudimentary. Septa few, slightly exsert, subentire, some 
swollen at inner end, arranged in systems of six or eight or ten. 
Costs© visible near the calice; wall-ccenenchyma considerably 
developed. 

Distribution .— Fossil . Oolitic: Europe, England ?Creta¬ 
ceous : Europe. 
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Genus Exjhelia, Uilne-Dd wards $f Jules IJahne, Hist . IVhA. 

Jes CbmZZ. vol. ii. p. 124 (1857), amended 

Colony dendroid; gemmation distichous and at right angles 
with the margins of the parent calicc. Corallites subturbinate. 
Septa entire where free. Columella rudimentary. Cost® sub¬ 
equal and project near the caliee. Surface granular. Often one 
bud aborts. 

Distribution.—Dossil . Jurassic: Europe. 


Genus Acbohelia, Milne-Ddwards Sf Jules Haime , Hist. Hat. 

Jes Corail. vol. ii. p. 115 (1857). 

Colony dendroid. Calices with extremely exsert septa, entire, 
lanceolate in shape, and they unite by their inner margins at the 
bottom of the calicular fossa. Columella and pali absent. Costas 
in the neighbourhood of the calices only. Gemmation regularly 
spiral in direction. 

Distribution .— Decent. Eiji. 

Genus Aspboiielia, Milne-Ddwards Sf Jules Haime , Co nipt e$ 
Rendus de VAcad, des ScL t. xxix. p. 68 (1849), amended. 

Colony subdendroid, with more or less coalescing branches 
or incrusting. Calices unequal, not projecting much, moderately 
deep. Columella rudimentary, very small, parietal. No pali. 
Septa dentated. Costae extending down hut slightly. Gemma¬ 
tion irregular. Coenenchyma granular, thin# Bases of corallites 
not increasing much in density during growth. 

Distribution. — Dossil. Miocene : Europe, North America. 

There is no doubt that the genus Denclrolielia of Etallon 
(‘Lethsca Bruntrutana,’ p. 358, I860) is unsatisfactory. Milne- 
Edwards and Jules Haime considered the typical species of 
Etallon to be a doubtful member of the genus Bti/lina . The 
balance of eviden.ee is in favour of the species DcndroJielia 
coalescens , Etall., being one of the Oculinid®. But Etallon is 
very much in error when he compares the genus with the modern 
Acrohelia , to which it has only a remote family likeness. 

Etallon considers the genus Dendrohelia to include some 
species of Jlelicmnia^Stylina ; hut it must be remembered that 
the species of the genera just noticed are represented by much- 
worn or considerably altered specimens. 
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Germs Deudrohelia, JEtallon , Lethma Bnmtruiana , 1864, 
p. 35S, pi 1. fig. 4. 

Colony mammillated or branched, coalescing. Coenenchyraa well 
developed and compact, especially on the parent stem, Calices 
irregularly placed, sometimes in a sub spiral manner, costnlate 
near tlie margin. Stem granular. Columella styliform. Septa 
unequal, entire, or non-exsert. Gemmation irregular. 

Distribution.—Dossil. Oolite of Europe. 

III. Alliance OCULXNOIDA. 

Oculinidce with arborescent or tufted, alternately, oppositely, or diehoto- 
mously geminating colonies. Gemination rarely from one side only. 
Septa entire, subentire, or spinulose where free. Pali before one or more 
sets of septa. Columella various. Fissiparity very rare. 

Genus Oculina, Ed. & H. 

Subgenus Agathelia, Rcuss. 

Genus Cyathohelia, Ed. & H. 

Genus Synhelia, Ed. & II. 

Genus Trymohelia, Ed. & XI. 

Genus Sclerohelia, Ed. & H. 

Genus Bathelia, II. N. Moseley, 

Genus Haplohelia, Reuss. 

Genus OcrruxA, Milne-JEdwctrds Sf Jules Uaime , Comptes Bend, 
de VAcad . des ScL t. xxix. p, 68 (1849), amended . 

Colony arborescent or in tufts. Corallites arranged more or 
less distinctly in ascending spiral series, or scattered irregularly, 
prominent or sunken, often arising from an in crus ting base. 
Ooenenchyma solid and smooth or finely papillose. Calices cir¬ 
cular, oval, prominent or depressed. The columella cither well 
developed and papillary at the surface, compact at the base, or 
rudimentary. The septa are well developed, entire or slightly 
spinulose where free, some exserb. Pali exist before all the 
septa except those of the last cycle. Costco as striations, or. 
decided projections extending a short distance from the calicular 
margin. In rapidly growing forms there is no cconcnehyma 
independent of the buds, Endotheea may exist. 

There are two sections of the genus. In the first, which con¬ 
tains the majority of the recent forms, the growth is by gem¬ 
mation ; and in the second, which contains recent and fossil 
forms, there is also fissiparous division. 

Distribution.— FossiL Eocene; Europe, Asia, Miocene: 
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Europe and America.— 'Recent . Indian Ocean, Pacific (?), Florida 
and Caribbean seas, Bermudas, 

The Bev. Tennis on ’Woods founded a new genus, Plat (/helm, 
for Oculinacea with the usual compact dermic tissue and with 
pali, but spreading and inerusting instead of growing in a ramose 
tuft (Balmont. New Zealand, Corals and Bry 02 : 0 a, p. 15, 1880). 

There is one specimen of a species only, and it is so probable 
that further research will relegate the form to the genus Oculinct 
that it is recorded here but not formally placed. The bases of 
some pali-bearing Oculinacea spread out and incrust before the 
upward growth occurs. 

Subgenus Agathelia, (genus) Reuss , “ Beit rage zur Char . der 
Kreid. in den Ostalpen? 1854, Denies, der Dais. Ahad. der 
Wiss . Wien , p. 82. 

Colony covering some space, gibbous and lamellar, with the coral- 
lites widely and unsymmetrically scattered. Coenenchyma compact 
and granular at the surface and noncostulate. Calices conical, 
projecting, deep. Septa thin, unequal, denticulate, barely exsert. 
Columella of very delicate trabeculae (Stabchen), Bali before 
the first two cycles out of the three. 

Distribution, — Dossil. Cretaceous : Europe. 

Genus Cyathohexia, Milne-Rdtoards Sf Jules Saime , Comptes 
Rendus de VAcad, des Sci. t. xxix. p. 68 (1849), amended • 

Colony dendroid, like a dichotomous cyme. Corallites free 
to a considerable extent except on the side, whence they bud, 
subturbinate or subcylindrical. Parent corallites compressed 
between the bases of the buds. Calicos elliptical, shallow, com¬ 
pressed laterally. Columella well developed, papillose, elongate 
rather. Septa subentire, numerous, exsert. Pali large, distinct, 
higher than the columella, in two crowns, the outer in front of 
the tertiaries, absent before the last -cycle of septa, Costea 
visible near the calicular margins only. Surface of the greatly 
thickened walls granular. Gemmation opposite. 

Distribution .— Recent. Japanese and Corean seas, Moluccas, 
to 825 fms. 

Genus Synhexia, Milne-Bdwards f Jules Maine, Hist , Nat. des 
Corail. vii. p. 113 (1857), amended. 

Colony dendroid, gibbous on the surface. Calices irregular 
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on tlio stem, more or less spirally placed on the branchlots, 
superficial and circular. Columella solid, with a solitary styli- 
form tubercle. Septa cronulated and stout; some of the smaller 
septa unite, and before them are pall or paliform lobes. Cost® 
well marked, radiating and often uniting with those of other 
calices. 

Distribution.—Fossil . Cretaceous : Europe, England. 

Genus Teymohelia, Milne-Fdwards Sf Jules Uaime , Coniptes 
Fend, de VAcad . des JSci. t. xxix. p. 68 (1849). 

Colony dendroid. Calices arranged in more or less spiral lines, 
shallow, and with a low margin. There is no columella. Septa 
thick externally, subentire at the free edge. Pali before the 
primaries and secondaries, and these last the largest; they unite 
laterally to form a vertical tube with thick walls, which fills up 
below. Cost® equal and in striations, which are directed towards 
the base o£ the colony, Coonenchyma greatly developed, granular! 

Distribution. — Fossil. Miocene: Europe. Recent. Pacific. 

Genus Scleeohelia, Milne’-Edwards Sf Jules Ilaiine, Ann . des 
Sci. Nat . 3 e ser. t. xiii. p. 75 (1S50) ; F. Martin Duncan , 
Froc. Zool. Soc . Lond. 1876, p. 437, 

Colony dendroid, branches often coalescing, inerusting often 
at first. Calices circular, immersed or slightly prominent on 
the stem, or projecting and gemmating, situated irregularly 
on the numerous terminal branchlets. Ccenenehyma well deve¬ 
loped on the stems, glistening or very minutely granular, marked 
but little by costal striae. Columella solid in three or many 
lobes, often consolidated together. Septa well developed, sub- 
entire, laterally granular, unequal. Pali moderately developed 
and placed before the secondary septa, often irregular. Dis¬ 
sepiments occur. 

Distribution.—-Decent. South Atlantic, St. Helena. 

Genus Bathelia, Moseley , Report on e Challenger 1 Corals, 
p. 177, pi. viii. figs. 1-6 (1881). 

Colony arborescent; calices disposed alternately in nearly 
straight rows on either sides of the several branches, with very 
prominent margins. Coonenchyma white, compact, and dense, 
with its surface covered entirely by curved strise continuous with 
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the cost®, Calices deep and widely open, with four cycles of 
septa and a single crown of pali. Columella large, composed of 
numerous trabeculae. Gemination alternate. 

Distribution* — Recent. GIF llio do la Plata, 600 fins. 

Genus Hapeoiielia, Iteuss, tc Anth . unci Dry ox. des Hamper Ter - 
ticirSiizungsb. der Kais. AJead. chr Wiss. Wien, 1865, 

p. 202. 

Colony branching. Calices on one side of tbe stem. Columella 
small, papillary. Septa in three cycles, and papillose pali before 
tbe primaries and secondaries. Cost® as long lines of long gra¬ 
nules with intermediate depressions running along the whole 
branch. 

Distribution — Fossil. Miocene: Europe, 

IY. Alliance PROHELIOIDA, 

Oculinidae with branched espalier-like colonies. Corallites projecting 
and twisted. Columella styliform. No pali. Septa entire. Ccenen- 
ehyma vrell developed. 

Genus Proiielia, E. de Fromentel. 

Genus absorbed: —Stylangia. 

Genus Phohelia, F. de Fromentel , Introd. d Vetude des Folyp. 
foss. p. 177 (1861). 

Syn, Stylangia, E. de Prom. 

Colony branched, espalier-like. Calices projecting, placed in 
two parallel series along the sides of each branch, and all are 
directed forwards j they spring from the posterior part of the 
branches and twist to the right or left to come to the front. 
Columella styliform. Septa entire. Cost® rudimentary. Coonen- 
ehyma very developed, compact and strongly granulated. 

Distribution. — Fossil. Jurassic and Cretaceous : Europe. 

This genus absorbs, according to M. de Promentel, his genus 
Stylangia . 

Y. Alliance STYLO PH OROIDA, 

Oculinidae with arborescent, palmate, or incrusting colonies. Septa 
few, 10 or 12 or 24, unequal. Columella styliform. Ccenenehyma sub- 
compact, compact, or cellular, granular. Costae developed, short or absent. 
Dissepiments present. Gemmation irregular. 
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Genus Stylophora, Ed. & H. 

Genus Stylohelia, E. de From. 

Genus Madracis, Ed. & H. 

The genera Psammohelia, E. deFrom., and Phyllopora, Tennison 
Woods, are absorbed in Stylophora ; Axohelia, Ed. & II., Pentalo- 
phorAj Kent, Reussia, Duel), et Mich., in Madracis j Areacis, Ed. & 
H., is removed to the Astracidoe. 

Genus Stylophora, Milne-Fdwards Sf Jules Flame , Hist. Nat. 
des Cor all. vol. ii. p. 133 (1S57). 

Syn. Fsammohelia , E. de From.; Dhyllopora, T. Woods. 
Colony arborescent, or palmate, or incrusting. The calices are 
rather deep, and present a styliform columella. The septa are 
unequal, six being well developed and six rudimentary. Ccencn- 
chyma between the corallites subcompact and granulated, and 
often ridged. The costae are rudimentary. Dissepimcntal endo- 
theca present, and the internal cavity often obliterated. Gem¬ 
mation irregular and lateral. 

• Distribution . —Fossil . Eocene: Europe, "West Indies, Sind in 
Asia. Miocene and Pliocene: Europe. Miocene: Sind in 
Asia.— Recent . Red Sea, Indian Ocean, Cape of Good Hope, 
Chinese seas, Australian seas ? 

Genus Stylohelia, F. de Fromentel % Introd . a Vetude des Folyp. 
Foss. 185S-60, p. ISO. 

Colony massive or dendroid, Calices very projecting as trun¬ 
cated cones, strongly eostulate near the calices, hut granular 
over the rest of the coenenchyma, which is foliated and more or 
less dense. Columella strong and styliform. The larger septa 
unite with the columella by means of horizontal trabeculae 
regularly placed. Septa in three cycles, the last rudimentary. 
Distribution .— Fossil . Oolite: Europe. 

Genus Madracis, Milne-Fdwards Sf Jules Name, Hist . Nat. 
des Corail . vol. ii. p. 139 (1857), amended . 

Syn, Axohelia , Ed. & H. * 

Colony arborescent or incrusting more or less. Calices small, 
shallow, with a sharp styliform, sometimes compressed columella, 
and ten, or twelve equal, exsert, subentire septa. Gemmation 
spiral more or less, or irregular. Coenenchyma nearly compact 
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and strongly echinulate or cell alar, often with an interealicular 
ridge. Cost© absent. Internal cavities filling up more or less. 

Distribution. — Decent. Madeira, Florida, Caribbean sea, Brazils, 
Isle de Bourbon, Indian Ocean, (Adriatic?). 

This genus absorbs Axohelia , Milne~Edwards & Jules Ilaime, 
1849, which was placed by those authors in the Stylasteraee© (Hist. 
Nat. des Corail. vol. ii. p. 126); and as the other Stylaatoracere 
have been shown by Moseley to be Hydrocorallinro, the sub¬ 
family disappears entirely from the Zoantharia Sclerodermata. 

Milne-Edwards and Jules Ilaime introduced their genus 
Areacis into the group which associated Stylophora and Mad- 
racis ; but its species must be relegated to the Astraddle with a 
cellular coenenchyma and ill-developed visceral tabulco. 

In this arrangement of the Oculinid© the following genera are 
absorbed or are not considered, in consequence of unsatisfactory 
definition or evident synonymy :— 

Biplohelta, Ed. & H. 

Stylangia, E. de From. 

Fsammohelia, E. de From 

Axohelia, Ed. & II. 

Phyllopora, T. Woods. 

Tiaradendron, Querist. 

The genus Aagthelici , Eeuss, becomes a sub genus of O culm a. 
The genus Areacis , Ed. & H., is removed to the Astrmid©. 

III. Family POOILLOPORIDiE. 

Colonial Aporose Madreporaria with tabuhe, septa small and 
rudimentary. Columella well or ill developed. Oorallitos filling 
up with steroplasma, Intercorallite structure eooncnehymal and 
solid. Animal with disk, tentacles, and a single pair of long 
mesenterial filaments. 

Terrill stated, in his 4 Notes on Eadiata/ p. 523, that Pocil- 
lopora , although a tabulate coral,, must enter the section in 
which he placed the Oculinidse. He satisfied himself of the cor¬ 
rectness of Mr. Bradley’s observations that Docillopora had twelve 
tentacles, six being upright and six held horizontally, and that it 
was not a Hydroid. The arrangement and form of the tentacles 
resemble those of the Perforate coral Forties, but the tissues are 
solid. 


Pjla co helia, E. dc From. 
Phyllohelia, E. de From. 
Platyhelia, T. Woods. 
Fentalopiiora, Kent. 
Reussja, Duch. et Mich. 
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Moseley (Quart. Journ. Micr. Sci. lxxxviii. p. 891, “ Notes on 
the Structure of Seriatopora &c.) states that Seriatopora is 
Madreporarian. The polyps bear twelve short tentacles with 
rounded knobs in two series. The cavities of the polyps are in 
communication by means of a canal-system forming a network, 
which traverses the entire area at the surface between the polyps. 
The polyps of Seriatopora and Pocillopora possess only a single 
pair of long mesenterial filaments, and these belong to the central 
mesenteries of the lateral chambers. Both of the genera differ 
from other Madreporaria in not having their mesenteries arranged 
in pairs. 

Genus Pocillopora, Lamarck & YerrilL 
Genus Seriatopora, Lamarck. 


Genus Pooillopoba, Lamarck (pars) ; Verrill , Notes on 
Badiaia , p. 519 (1870). 

Colony of clusters of branches, or lobes, or fronds of various 
dimensions, -which arise from a more or less compact incrusting 
base. Branches often with rudimentary branchlets or verrucose. 
Corallites crowded terminally, angnlar, and closely united by their 
walls ; on the sides of branches they are more or less separated 
by compact eoenenchyma which is sharply spinulose or granular. 
Calices small, may be deep or shallow, circular or angular, often 
filled, below the surface, by a solid deposit. The corallites are 
crossed by tabulae. Septa narrow, often rudimentary, especially 
in the crowded calices at the ends of branches, in others longer, 
usually twelve in number, six larger than the others. Columella 
when present small, solid, little prominent on the upper tabulae. 
Tabulae often incomplete in middle. Increase by gemmation. 
Fissiparity very rare. Polyps with 12 tentacles, and a single 
pair of long mesenterial filaments. 

Distribution. — Fossil. Miocene: West Indies.-— Decent. Pacific, 
Indian Ocean, Bed Sea. 


Genus Seeiatopoba, Lamarck , Hist. Anim. sans VerUb. t. ii. 
p. 282 (1816), 

Colony arborescent. Coenenehyma compact and abundant, 
finely ecliinulate. Calices placed in ascending series. Septa 
rudimentary and barely visible. Columella large, compact. 
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Internal cavities obliterating almost completely with the growth 
of the base of the columella and walls. Traces oi tabulae. 

Distribution ,— Recent. [Red Sea, Indian Ocean, Pacific. 

If Beriatopora is admitted into the Oeulinidm with Focillopom 
the question occurs, what is to be done with Bendropora , Miehe- 
lin, Bhabd'Ojpora , Milne-Eclwards & Jules ITaimo, and Trashy- 
pora . They arc associated with Seriatopora by MU,ue-Ed wards 
and Jules TIaime in a family of Tabnlata; and before I bad read 
Nicholson’s excellent analysis of the genera (Nicholson, ‘ Tabu¬ 
late Corals,’ p. 105, 1879), I agreed with the great 'French zoo- 
phytologists, but now 1 see the necessity of placing those 
genera amongst the Favositkhe. 


CHAPTEE III. 

Family Astrividm, definition. The necessity for the union of the old 
subfamilies Eusmilince and Astrahne. Tlic condition of the upper edge of 
the septa not of physiological or subfamily importance, Subfamilies 
determined by the method of ’growth. List of the seven subfamilies;—- 
I, Subfamily Astbjeims simplices: the Alliances and Tribes; description of 
the Genera, lists.— II. Subfamily Astiueim reptant.es : Alliances, Genera, lists. 
—III. Subfamily Astlueiiue gemmantes : definition, Alliances, Genera, list, IV". 
Subfamily Astiueh>.e c.espitos/e : Alliances, Genera.—V. Subfamily Asteeiiee 
confluentes : Alliances, Genera.— VI. Subfamily AsttleiD/E agglomerate 
fissiparantes: Alliances, Genera.— VII. Subfamily Astjueijae agglomerate 
gemmantjbs : Alliances, Genera, Lists. 

Family ASTRATDiE, Dana (pars), 1846 ; Milne-Edwards cf Jules Ilaimc , Hist, 
Hat, dcs Corail, vol. ii. p. 142 (1857). 

Simple or colonial Aporose Madreporaria, multiplying by 
ova, rarely by decid nous buds ; inereasin g i n b id k by gom m at i on 
and by fissiparoua division and serial growth, Intorseptal loculi, 
containing dissepimental endotheea, rarely tabula*. Sepia smooth 
or entire at the free edge, or dentate, ragged or spimiloHc. Soft 
parts closely resembling those of the Turbinolidm ; the long serial 
caliees have several mouths in the limited disk, which is sur¬ 
rounded by tentacles. Tentacles contract and are hidden by the 
edge of the disk. A mesentery projects downwards in each 
interseptal loculus as far as the. upper dessepiment, and sustains 
the ovarial organ. Corallites may unite by their walls, or cos he, 
or exotheca, or a vesicular peritheca may exist, but true inter- 
mural solid ccenenchyma is rarely seen. 

The subfamily Eusmilin© and the subfamily Astraoime of Dana 
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and Edwards and Haime are united, and the whole Astoekke are 
subdivided into seven subfamilies. 

Although it is proposed to abolish the classificatory distinction 
between the Astrseidos with entire and with dentated or ragged 
septal edges, it is necessary to keep in view the method of growth 
and increase of the forms. Milne-Edwards and Jules Haime 
founded their classification of both of the groups, now united, 
upon the principles of their gemination and growth. Thus the 
Eusinilinfc, Ed. & H., or the Astrmidm with entire septa, were 
classified as Simple, Crespitose, Confluent, and Agglomerate ; and 
the Astraeidge with dentate septa, the Lithophylliacefe, Ed. & 
IT., were grouped almost after the same manner into Simple, 
Caespitose, Meandroid, Eissiparous, and to these was added the 
agele of the budding Astrseaeean These divisions or “ ageles ” 
are fairly natural, and it is only rarely that some hard and fast 
lines of distinction oppose the truth. Eissiparity is the rule 
amongst the csespitose and confluent Eusmilinae, and amongst 
the caespitose and meandroid Lithophylliaceaa; but it is accom¬ 
panied by more budding than has been hitherto admitted. More¬ 
over the long serial calicos of the confluent and meandroid 
forms seem to develop by simple growth from the ealieular 
ends quite as much as by an indefinite fissiparity. The great 
break was between the Caespitose and Meandroid Lithophylliaeeae 
with dentate and ragged septa. Thus the genera Mussa , Oken, 
and Sympliyllia , Ed. & IT., are very closely allied, and at one 
stage they must belong to the Meandroid group ; but the early 
life of the Mussce is often passed in a csespitose condition of 
growth. It is necessary to place these genera, the one at the 
close of the Caespitose and the other at the commencement of 
the Meandroid group. 

In the present classification, the Eusmilina?, Lithophylliaceee, 
and Astrseacem, being absorbed in the family Astrseidae, the 
ageles of Mil tie-Edwards and Jules Haime become subfamilies, 
and their sections also. The simple forms of both groups are 
united in a subfamily Astral da? simplices. The caespitose genera 
of the Lithophylliacse and IBusmilinse become caespitose Astrseidse ; 
and the meandroid LitbophyHiacese and the confluent Eusmilinse 
become confluent Astrseidce. The Astrseaceae or massive budding 
group become Astrceida agglomerates gemmantes. 

It is evident that the genera which increase by stoloniferous 
gemmation must form a subfamily, and that the dendroid forms 
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with simple gemmation, their close allies, must belong to another. 
Hence the three original great groups of Edwards and Hal me form 
one family, tlie Astraddle, and it is divided into seven Subfamilies. 

The Subfamilies are divided into Alliances, the genera of which 
have their species divided into tribes which are distinguished by 
the presence or absence of entire septa. 

IV. Family ASTRASFDiE. 

Subfamily 1. Astrc&idce simplices. 



2. 

33 

rept antes. 

33 

3. 

33 

('/em-mantes . 

33 
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33 

emspitosee. 

33 

5. 

33 

conjluentes. 

33 

6. 

>3 

ac/cj lomeraim fissip ar antes , 

33 

7. 

3 ? 

agglomerated gemman les. 


1. Subfamily Astraddce simplices. 

Simple solitary Astraddle with entire or incised, dentate or 
spinulose septal edges. Propagation by ova and rarely by deci¬ 
duous buds. Pali may or may not exist. Endotheca always 
present, but variable in amount. 

Alliance I. Trgchosmilioxba. 

II. Placosmiliqida. 

III. Lithophyllioida. 

IV. Astero S MI LI O O) A. 

Group V. Genus Axosmilia. 

Each of these Alliances is divided into two tribes, one of which, 
receives genera with entire septa, and the other contains genera, 
with dentate septa. 

There are six genera which become subgenera, and fifteen genera 
are absorbed. 

I. Alliance TROCHOSM1LIOIDA. 

Simple corals with entire or dentated, incised, ragged, or spined septa # 
Endotheca. Columella absent or rudimentary, Costa? distinct. With or 
without epitheca. Pali absent. 

Tribe I, With entire septa. 

„ II, With dentate, incised, ragged, or spined septa. 

I. Genus TrochqsmiliA, Ed. &FI. 

Subgenus Efismxlia, E. de From. 

Subgenus Ccblosmilxa, Ed. & II. 

Genus Difloctenium, Gohlfuss. 
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1L Genus Mqntbivaltia, Lamouroux. 

Subgenus Leptomussa, d’Achiardi. 

Subgenus Oppelismilia, Duncan. 

Subgenus Ceratophyllia, v, Fritsoh. 

Genus Feddenia, Duncan. 

Genera absorbed:— 

Elltpsosmilia, d'Orb.; Psammosmilxa, E. de From. 

Genera becoming subgenera :— 

Epismilia, Ccelosmilia , Leptomussa , Qppelismilia , and Cera- 
tophyllia . 

Tribe I. 

Gtenus Trochqsmilxa, Milne-Edwards £? Jules JBCaime , Conipt . 

Bend . de VAcad, des EcL t. xxvii. p. 467 (1848). 

Syn. Fllipsosmilia , d’Orb. 

The corallum is simple, and either subpedicellate or fixed by a 
broad base, compressed or not, often deformed. Calico circular, 
elliptical, elongate, or deformed. Columella absent. Septa entire, 
numerous, exsert or not, often lobed. Costse distinct. Endo- 
tbeca present. Epitheca absent or rudimentary. 

Distribution. — Fossil. Jurassic, Cretaceous : Europe, ISTortli 
America, Asia. Eocene : Europe, Asia. Miocene: Europe. 

D’Orbigny founded the genus JSllipsosmilia, which be described 
as Trochosmilia with an oval calice and slightly enlarged base. 
The septa do not meet at the centre, but leave a hollow space 
there transverse to the columella (Elements Zoologiques, p. 160; 
Cours elementaire de Paleontologie &c., 1851; genus founded in 
1848). 

Milne-Edwards and Jules Haime decided not to admit the 
genus, and referred the species to other genera, such as Trocho- 
smilia and Montlivaltia. Etallon resuscitated Fllipsosmilia in 
4 Etudes Paleont. sur le Haut Jura;' and M. de Eromentel 
pointed out in his 4 Introd. a 1’Etude des polyps, fossd the error 
into which Etallon had fallen. 

There appeared to be some reasons for the establishment of a 
genus which should absorb Fllipsosmilia and certain Montlimltim 
which were supposed to have entire septa. But the influence of 
fossilization and of weathering on Montlivaltim y in wearing down 
their denticulate septal edges, does not seem to have entered 
the thoughts of any palaeontologists who have described species 
of this genus, Fpismilia . It is remarkable that whilst Monlli - 
valtia has survived to the present day, Fpismilia did not enter th 

4 * 
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later Tertiary faunas. I do not" consider Fpismiha otherwise 
than a sub genus. 

Subgenua Epxsmilia, (genus) J£. eh Fromentel, Introd. a Vetude 
des Polyp, foss. p. 10 b (1861). 

Syn. Psammosmilia , E. de Erom. 

Coral!urn free or adherent, trochoid or snbcylindrical. Sepia 
large and entire. jNTo columella ; columellaiy space elongate. A n 
epitheca, niembraniform and complete, forming transverse ridges. 
Endotheca abundant. 

Distribution .— Fossil. Jurassic: Europe. Cretaceous: India 
and Europe. Eocene: Europe. 

It is to be noticed that in the typical species, FpismiUa Hairnet, 
E, de Erom,, the septa are exceedingly numerous ; that the septa 
of the 1st, 2 nd, and 3rd cycles have the upper free edge sharp 
and entire, their inner edge being slightly swollen and undulating ; 
and that the septa of the other orders have regular dentations 
on their inner edge. The species have large individuals as a rule. 
The only distinction between this genus and Trochosmilia , Ed. & 
TI., 1818, is that this last has the wall covered with costae, and a 
rudimentary epitheca in some instances. This last structure is 
not mentioned in the diagnosis of Milne-Edwards and Jules 
Haim©, hut it is as evident as it is in some CaryophyIlia?. 

As it is of great importance that the genera should be well 
defined, it is impossible to retain both of these ; and hence I place 
Trochosmilia, Ed. & TL, 1818, as the genus which contains, amongst 
others, certain species with a well-developed epitheca, belonging 
to a sub genus, Fpismilia. 

Psammosmilia , E. de From. Pal. Fran 9 ., Terr. erct. 1863, (fillers 
from Mp ism ilia in having a broad base, which is not generic. It 
must he absorbed. 

The genus Coslomilia , Milne-Edwards and Jules Haime, 
has a considerable number of species with a well-defined facies, 
but its alliance with Trochosmilia is exceedingly close. Formerly 
I had absorbed Gwlosmilia in Trochosmilia , hut now I propose to 
consider it as a subgenus. The main distinction between the 
two types only relates to the amount of endotheca. 

Subgenus Ccelosmilia, (genus) Milne-Fckmrds $ Jules Haime , 
Hist Hat. des Corail. vol. ii. p. 175 (1857). 

The coralium is simple, fixed or pedicellate, subturbinate, 
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slightly or not compressed. Columella absent. Septa large and 
exsert. Costse straight, simple. Wall naked. Endotheca scanty. 

Distribution.—Fossil. Cretaceous: England, Europe. Eocene; 
Europe. 

Cmlosmilia fectmda , Pourtalcs, from tlie Florida seas, was 
placed by him in the genus Farasmilia ( fi Corals of tlie Blake 
Expedition/ p. 109). 

The genus Brevis?niUa, Bolsche, was founded on a figure given 
by Eoemer of his LUhodemlron ncmum . It can hardly stand. 

Genus Diploctenium, Goldfuss, Pet ref acta Germania? , t. i. p. 50 
(1826); Milne-Edwards 4" Piles Haimc , Hist. Nat . des 
Corall. vol. ii. p. 166 (1857). 

Corallura simple, exceedingly compressed, subfiabelliform, with 
the flanks directed downwards ; free, pedicellate. Wall naked, 
with numerous close subequal eosfae, which divide and subdivide. 
The very long ealice has its axes very unequal; it is narrow and 
deep. Columella absent. Septa very numerous, slightly exsort, 
nearly equal. Endotheca well developed. 

Distribution .— Fossil. Cretaceous : Europe. 


Tribe II. 

Genus Moxtliyaltia, Lamouroux , Exp. meth . des genres des 
polyp, p. 79 (1821) ; Mihie-F dicards Jules Haime, Mist . 

Nat. des Corall. vol. ii. p. 296 (1857). 

The corallum is simple, and either fixed by a broad base or free, 
and in this last case pedicellate, or with a sear of former adhesion. 
Yariable in shape, some being turbinate, sub turbinate, eylinclro- 
conical, or discoid. Wall feebly developed, covered with a well- 
developed epitheca. Calice circular, subcircular, elliptical, deep 
or shallow, or convex in some discoid forms. ISTo columella. Septa 
stout and numerous, dentate or spiny, or nodulose or lobed, often 
exsert. Endotheca abundant. 

Distribution. — Fossil. Trias to Eocene; Europe. Jurassic, 
Cretaceous, Eocene, Miocene: Asia. Jurassic: England.— 
Decent, Caribbean Sea. 

MontUvaltia discus , Wood (Australia,, recent), is not a species of 
the genus. It has clearly synapticula, and is one of the Fungidae. 
Subgenera ;~*~Leptomus$a ; Oppclmnilia ; Ceratophyllia. 
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Sub genus Leptomttssa, d'AcJriardi , Monor/r. Her Yieentenischen 

Ivor alien. 

(Quoted by A. E. lieuss. Pal stud, liber die alt. Teriiarseh, 
der Alpen, II. AbtheiL, Wien, 1809, p. 24-.) 

Corallum variable in shape, often cylindro-eonieal, compressed, 
■with large costse, which arc crested and spincd. Epitheca scarcely 
developed. Septa double, very numerous and mostly equal. 
Endotheca abundant. There is no columella. 

Distribution. — Fossil. Eocene: Europe, Asia. 

Subgenus Oppelismilia, Duncan , Brit. 'Foss , Corals , Supp. 
pt. iv. no, 1, p. 89 (18G7). 

Corallum simple, attacdied, conical. Calico shallow. Columella 
absent. Septa numerous, close and unequal. The epitheca is 
well marked, and reaches the ealicular margin. Gemmation 
occurs within the calice, and the bud has an epitheca. 

Distribution. — Fossil. Lias: Ireland. Oolite: England,Europe. 
Milaschewitsell has described some of these forms as Montli- 
mltim , and considers the gemmation only a rejuvenescence, which 
it is not. The coral he describes as MontlimUia turbata shows 
two buds from the calice, and is one of the subgenus. 

Subgenus Ceratophyllta, (genus) li, v. Fritsch , “ Foss. Korall. 
d. ISfimm. v. Borneo” Balaton tog rap Idea , Supp. Band iii. 1878. 
This is a Montlivaltia with paliform lobes. 

Distribution. — Fossil. Eocene: Borneo. 

Genus Eeddenia, Duncan , Fossil Corals and Alci/onaria of Sind , 
Pal. Jndica , ser. xiv. pt, 2, p. 3G (1880). 

The corallum is simple, free, with, an irregularly-shaped base, 
which has enclosed a foreign body. Calico usually constricted, 
crowded with uniting dentate septa, ending in paliform lobes. 
Columella absent. Costas not directed to the sharp end of the 
base, but passing straightly and parallel down the sides of the 
wall, sometimes keeled. Epitheca, when it exists, variable, and 
often in broken mosaic or granular. Endothoca scanty. Granules 
of the septa unite here and thore, forming false synaptieula. 
Distribution.—Fossil . Banikot group, Eocene : Sind. 

II. Alliance PLACOSMILIQIDA, 

Simple corals, with entire or denticulate septa. A lamellar columella. 
Endotheca in variable quantity, Epitheca present or absent. Without pali. 
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Tribe I. With entire septa. 

„ II. With denticulate septa. 

I. Genus Placqsmxlia, Ed. & H. 

Genus Lophosmilia, Ed. 8s H. 

Subgenus Plesiosmilia, Milascb. 

Genus Pleurosmilxa, E. de From. 

Genus Peplosmilia, Ed. 8s H. 

Genus Blastosmilia, Etallon. 

II. Genus Spenophyllia, Moseley. 

Genera absorbed:— 

Phyllosmilia, E. de From.; Oxysmilia, Duchass. 
Trismilia, , E. de From., a very interesting form, is placed here pro 
visionally. Lophosmilia becomes a subgenus. 

Tribe 1. 

Genus Placosmilia, Mihie-Fdivards Jules Same , Compt.Bend. 
de VAcad . des Sci. t. xxvii. p. 467 (1848), amended . 

Syn. FhyUosmilia , E. de Prom. 

Corallum simple, free, subpedicellate, compressed. Calice 
elliptical, long or short. Columella lamellar. Sepia numerous, 
slightly exsert or not, entire, granular laterally. Costae well 
developed or fine, simple or ramified. Endotheea abundant. 
Exotheca variable, membranous, may be absent. 

Distribution. — Fossil . Cretaceous: England, Europe. Eocene: 
Europe. 

Genus Lophosmilia, Mihie-Fdivards Jules ITaime , Compt . 
Bend* de VAcad . des Sci. t. xxvii. p. 467 (1848). 

Syn. Oxysmilia, Duchass. 

The corallum is simple, fixed, subturbinate, straight or curved. 
Calice nearly circular, or slightly oval and elliptical; fossa shal¬ 
low. Columella lamellar, lobed more or less, or entire. Septa 
entire, exsert, unequal, granulated on the sides. Costas distinct to 
the base. Endotheea scanty. Epitheca absent or rudimentary. 

Distribution. — Fossil . Cretaceous : Europe.—. 'Recent . Carib¬ 
bean Sea. 

Subgenus Plesiosmilia, (genus) Milaschewitsh , Falwonto - 
graphica , vol. xxi. p. 189 (1876). 

Corallum simple, cylindro-conical, with circular accretion-ridges, 
free or adherent. Calice circular, or slightly elliptical, deep 
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centrally. Columella small, lamellar. Septa numerous, oxserfc at 
the margin, upwardly curved, and sloping to the columella, entire, 
granulate, granules in rows parallel with the tree edge. Endo- 
theca abundant. Epithcca membranous, smoot.ii, covering the 
cos foe here and there, not perfect. 

Distribution* — Fossil. Oolite: Nattheim, Europe. 

This genus is too closely allied to Lophosmilia to stand. Lt is 
clearly an epithecate subgenus. 


Genus Pleurosmxlta, F, de Fromentel, Bull. Sue. Gaol. da 
France , 2 e ser. t. xiii. p. 853 (1858). 

Coralluin simple, variable in shape and height, tall or short, 
subturbinate, conieo-eylindrieal. Calico circular or elliptical. 
Columella lamellar, projecting or not, united to a large septum, 
which is more developed than the others. Sepia numerous, 
entire. Endotheca exists. Epitheea strong, covering the wall. 

Distribution. — Fossil. Jurassic : Europe. 

The genus Trmnilia , E. de From on tel, Introd. a l’etudo & c. 
p. 106, is stated to be s£ tres voisin des Pleurosmilies,” but to differ 
by having only three primaries developed, and a columella pyra¬ 
midal and triangular in shape. One species, from the Portland 
Oolite of Prance, is noticed. 

At present this genus had better be associated with Fleuro- 
smilia . 

Genus Peplosmilia, Milne-Fdwards $ Jules Jlaimc , Brit\ Foss, 
Corah , Fal. Soe., Introd. 1848, p. xxv. 

Corallum simple, adherent by a large base, and is cylindrical. 
Calico circular or suboval; fossa well developed, with a. lamellar 
columella at the bottom. Septa entire, broad, arched, but very 
slightly exsert at the margin, striated, entire. Endotheca abun¬ 
dant, Epitheea strong, membraniform, complete. 

Distribution. — Fossil. Cretaceous: England. Laubc places the 
genus in the St, Cassian strata, of Europe. 

Genus Eeastosmilia, Ftallon, in JB. de Fromentel , Introd. A 
Fetude des polyp, foss. p. 107 (1858-1801) (non Duncan). 

Corallum simple, elongate,*slightly bent at the base, and sub- 
cylindrical. Calico round and deep. Columella strong and 
compressed, Septa in four cycles, moderately thick and slightly 
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exsert, Costa) close and subequal. Endotheca moderately 
abimdant. Epitheca complete, with accretion-ridges hiding the 
costse. 

Gemmation from the everted margin of the ealice at certain 
epochs of growth. Buds become detached and leave a scar. 

Distribution.—Fossil Oolite : Europe. 

Tribe II. 

Genus Sphenophtllia, Moseley, Deport on Corals i Challenger ’ 

Expedition, 1879, p. 182, pi. x. fig. 1. 

Corallum solitary, free, pedicellate, compressed, with septa 
finely denticulate at the summits, and numerous wedge-shaped 
costa?, which are denticulate, rendering the corallum exceedingly 
rough. A scanty epitheca at the base ; no endotheca or exotheca. 
A well-developed lamellar columella. 

Distribution. — Decent. Locality unknown. 

Moseley places this form amongst the Astrseidm of Dana, in 
spite of his not observing endotheca. After much consideration 
I agree, but I am not satisfied that some endotheca does not 
exist near the columella. 

III. Alliance LITH 0 PH YLLIOI DA. 

Simple corals, with entire or dentate, incised or spinetl septa, endotheca, 
and a spongy or trabeculate columella. Wall costulate and naked, or with 
an epitheca. 

Tribe I. With entire septa. 

„ II. With dentate septa. 

I. Genus Parasmilia, Ed. & II, 

Genus Dasmosmilia, de Pourtales. 

Genus Con os m ilia, Duncan. 

II. Genus Lithopiiyllia, Ed. & H. 

Genus Circophyllia, Ed. & II. 

Subgenus Leptaxxs, Reuss. 

Subgenus ANTiLLiA,„Duncan. 

Genera absorbed;— 

OylicosmijuIA, Ed. & H.; Ccenosmilia, dc Pourtales ; 

Anomocora, Studer; Cyathopi-iyllia, E. de From, ; 

Smilophyllia, E. de From.; Syzygophyllia, 

Reuss; Cynarina, Briigg. ; Scolymia^ Ilaime; 

IIomophyllia, Briigg. 

LepUms and Antillia become subgenera. 
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Amongst the Simple Corals with plain entire septa are some 
which have been grouped generically, according to the presence 
of abundant cndotiieea or its comparative absence. This is not a 
sufficiently important distinction. Thus the genus Gylieosmilia , 
Milne-Edwards and Jules ITaimc, 1 S-PS, really only differs from 
Farasmilia of the same authors by its more numerous septa and 
well-developed endotheca. The first-named genus is of Eocene 
age and the other is Cretaceous. 

It is necessary to absorb Gylieosmilia in Farasmilia, and to 
alter the generic diagnosis of the latter slightly. 

Pourtales originated the genus Gcenosmilia , c Deep-sea Corals 
Hasslar Expedition/ p. 89 (1874), but in the description of the 
corals of the £ Blake 5 Expedition he withdrew it, and placed the 
species in Farasmilia. 


Tribe I. 

Genus Parasmxlia, Milne-Edwards Jules Ilaime (Oompt. rend. 
1848), and Brit. Boss. Corals, Ini rod., Bed. Boo. Bond. 1849, 
p. xxv, amended. 

Syn. Gcenosmilia, Pourtales ; Anomocora, Studer; Gylieosmilia, 
Ed. & H. 

The corallum is simple, fixed, subturbinate, or com*co-cylin¬ 
drical. Calice circular in outline. Columella spongy. Septa 
entire, exsert, well developed, granular laterally. The wall is 
naked and costulate. Endotheca exists. 

Distribution .— Fossil. Cretaceous and Eocene : Europe. Cre¬ 
taceous : England.— Decent . Caribbean Sea, Philippines. 

Pourtales named the species Farasmilia By muni and F. 
ear leg ala, from the Florida seas; but in his last work, on the 
4 Blake’ corals, he considered them very abnormal, and therefore 
established the genus Dasmosmilia for them. But he retains 
Farasmilia fecunda, Lmdatrdm (Pourtales, sp.), and notices that 
the gemmation is not real, but that the young forms have settled 
on a dead one. 

Genus Dasmosmilia, Fowrtalh , Bull. Mas. Comp . Zook, Deport 
on Corals dredged by £ Blake* Expedition , p. 108, pi. ii. figs. 
11 & 12 (1880). 

Corallum turbinate, with very thin wall and false pali. Co¬ 
lumella formed by lobes of the septa. Rudimentary epitheca. 
Distribution. — Decent. Off Grenada, in 164 fms. 
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The species Dasmosmilia variegata, Pourtales, has for its synonyms 
JParasniilia mriegata , Pourt., and Daihycyailms eleyans , Binder. 

Genus Conosmilta, Duncan , Fossil Corals from the Australian 
Tertiaries, Ann . iV r ajf. Mist., Sept. 1S65, p. 3, pi. viii. 

figs. 3-5. 3 species. 

Corallum simple, pedicellate, conical. Calice elliptical. Co¬ 
lumella of one or two twisted laminas, essential. Septa entire, 
octameral or hexameral in arrangement, arise at the margin be¬ 
tween the costae. Costae broad, ornamented or sharp at the margin, 
and broad below. Endotheea sparingly developed. Epitheca 
absent or pellicular and ornamented. 

Distribution. — Fossil . Australian Tertiaries. 

This genus I now T place amongst the Troehosmiliacese instead 
of amongst the Madreporaria Pugosa. 

Tribe II. 

Genus Lithophyllia, Milne-Fdwards §' Jules Maine, Mist. Mat. 
des Corail . vol. ii. p. 290 (1857). 

Syn. Scolymia , Haime ; Cynarina , Briigg. 

The corallum is simple and largely fixed, turbinate, subturbi¬ 
nate, cylindro-turbinate, cylindrical, or even prismatic in shape. 
The wall has well-developed spined costae. The calice is shallow, 
circular or subcircular. The septa are well developed, broad, 
numerous, very granulated on the sides, spinulose on the free 
edge. Columella well developed, spongy, flat above and a little 
sunken; its trabeculae are lamellar and twisted. Epitheca 
absent. Endotheea largely developed. 

Distribution .— Fossil * Miocene : West Indies and Europe.— 
Decent . Caribbean Sea. 

Genus Circophyllia, Milne-Fdioar is fy Jules Maime , Com ft . 
Fend, de VAhead . des ScL t. xxvii. p. 491 (1848). 

The corallum is simple, turbinate, or tall and pedunculated. 
The wall has fine, close, simple granular costse and a rudimentary 
epitheca. The calice is circular and shallow; the septa very nume¬ 
rous, broad, exsert, and have the free surface more or less lobed. 
The columella is large and papillary. The endothecal dissepi¬ 
ments are numerous. 

Distribution .— Fossil. Eocene : Europe, West Indies. 

The genus Deptaxis , Peuss, appears to be a Circophyllia with 
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an elongate columella. It is from the Lower Tertianes and 01 i- 
goeono of Europe. It requires further study. It merits the 
position of a sub genus. 

S ub genera:— Leptaxi s*, Reuss ; A.ntiUia, Dim can. 

Subgenus Aotillia, Duncan , Journ. Gfcol. Sac* 1863, 

vol. xix. p, 28. 

Syo. Gyatliopliyllia , E. do Erom.; SmilophylUa, E. de From.; 
Byzygophyllia , Reuss ; ILomophyllia , Briigg. 

Corallum simple, variable in shape, with more or less dentate 
and lobed, or simply dentate or simply lobed septa. A well- 
developed columella. Costae variously granulated, tubereulated 
or crested. Endotheca developed; sometimes some exotheca 
between the costm, Epitheca strong, folded, and reaching to 
various heights* 

Distribution ,— Dossil. Jurassic: England and Europe. Eocene: 
Europe, Asia. Miocene: West Indies, Asia.— Decent. Caribbean 
Sea, Indian Ocean, Bed Sea, Japanese seas, 1ST, Australia. 

This subgenus has a well-marked facies which separates it from 
typical Circophyllice, 

M. de Eromentel mistakes my definition of AntUUa (‘ Pal. 
Franc., Terr, cretd tom, viii. livr. 24, p. 298), and gives AntiUla a 
lamellar columella. Having established SmilophylUa for Litho- 
pbylliacesB with lamellar columelhe, he withdraws it into Antiilia . 
This is an error. In no pi ace have I given An tUUa a lamellar colu¬ 
mella; it has nothing of the kind. The genus SmilophylUa must 
therefore lapse in the sub genus AntUUa , Duncan M. do Fro- 
* m enteP s genus Gyath op hyllia is the same as AntUUa, which has the 
preference from age. The first-named genus lapses therefore. 

Dyzyyoy)hyllia, a genus established by Reims, is the same thing 
as Antiilia, and must be absorbed. Zittel unfortunately has not 
seen the original diagnosis of AntUUa , and has abstracted from 
M. de Fromentel’s translation. 

The free' or attached condition of corals having the other 
specific or generic characters in common is not sufficient to esta¬ 
blish a distinction. The genus Caryophyllia has free and 
adherent species; and the species Caryophyllia dams has free, 
pedunculate, and broad-based and adherent individuals. Hence 

* Zittel, ‘ Handb. Takeout/ p, 650, mentions 8m toy hyllia, Fromentol, a» a 
synonym of AntUUa , 
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311 dealing with the present group of Simple Corals genera must 
not he admitted on the fact of the forms they might include 
being fixed, when the other structural details resemble those of 
well-known genera whose species are free. Hence Cynarina of 
Briiggemaim, 1877, is a free LithapJiyllia , and llomophyllia^ 
Briiggemaim, 1877, is a fixed Antiilia or a young compound coral 
or colony. 


IV. Alliance ASTEROSMILIOIDA* 

Simple Astrseadse, turbinate, horn-shaped. Calice elliptical or circular. 
Wall costulate. One or more rows of pali. Columella variable, elongate, 
spongy or lamellary or fasciculate, or none. Endotheca exists. 

Tribe I. Septa entire. 

„ II, Septa denticulated. 

I. Genus Asterosmilia, Duncan. 

Genus Stephanosmilia, E. de From. 

Genus Cyathosmilia, T. Woods. 

II. Genus Pattalgphyllia, d’Acbiardi. 

Tribe I. 

Gfenus Asteroshilia, Duncan , Phil. Trans . 1867, p. 653. 

The eorallum is simple, long, cornute more or less. Calice 
elliptical or circular. Columella solid, essential, compressed, 
lamellar, short. Septa numerous, entire, and exsert. Oostie 
irregular and often crested. Pali exsert, in several crowns, 
before all septa except the last cycle. Endotheeal dissepiments 
distinct, tolerably numerous, and curved. 

Distribution . — PossiL Eocene, Miocene: West Indies,—■ 
.Decent. Florida and Atlantic. ' 

This genus was placed as Trochocyathus even after the endo- 
thecal dissepiments were discovered by Lonsdale (Quart. Journ. 
Greol. Soc. vol. xx. 1864, p, 26). In May 1867 the generic dia¬ 
gnosis was read before the Royal Society. 

The next genus, Stephanosmilia , E. de Eromentel, is allied to 
Asterosmilia , Dune., the generic distinctions being that the first 
named has a fasciculate columella and two crowns of pali; whilst 
the other has p>ali before all the .septa except those of the last 
cycle, and there are four and often five cycles of septa. 

There is a very remarkable manner of founding a genus illus¬ 
trated in the ‘ Paleontologie Erangaise.’ A species is named and 
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figured years before the letterpress relating to it and the genus 
is published. Zoologists have long since decided against any 
such proceeding. The genus dates from the time of reading 
in or publication by a Society, or periodical, or hook. Another 
method is more remarkable, and consists of diagnosing genera 
the species of which have not been found. 

Stephanos milt a, P. de Promeniel , Pal. Prang., Terr. eret. (non 

Items), t. viii. Livr. 22, p. 242,18G7 (pi. 2G, date 18G2, without 

letterpress). 

Corallum trochoid and pedicellate. Wall naked. Costae well 
developed, nodular. Columella fasciculate. Septa exsert. Pali 
well devtdoped, and placed before the septa of the first two cycles. 
Endotliecal dissepiments rather distant. 

Distribution .— Possil. Gault: Europe. Eocene : Borneo. 

M. de Fromentel really published the genus in 1867, having 
figured it only, five years before. He placed it at first amongst 
styliform eolumellate Troehosmilim. 

Stephanosmilia , Keuss, is a synonym of Troclweyathus . 

The following genus is thoroughly Australian in its strangeness. 

Genus Cvatiiosmtlia, Tennison Woods, Trans. Phil. Soe . Ade¬ 
laide, S. Australia , 1877-78, viii. p. 113. 

Corallum simple, pedicellate. Calice elliptical. Columella 
absent. Pali present. Costco exsert. Endotbeca plentiful. 

Distribution. — Possil. Australian Tertiary deposits. 

Tribe II, 

Genus Pattalopii mu a, d'Achiardi, Mon . della Soc, Italia di 
Sci. Mat. Milano , tom. iv. no. 1, 1868, p. 8. 

Corallum simple, free, eornute. Pali before the antepenulti¬ 
mate cycle of septa. ■ Columella absent. The septal lamina) 
finely and regularly denticulated. Endotliecal dissepiments not 
very abundant. 

Distribution .— Possil. Eocene: Europe. 

The figures given by d’Achiardi in vol. ii. no. 4 of the above 
work show a coral with a narrow pedicellate end, curving and 
swelling to the long elliptical calice. The costa) are seen; and 
there is no epitheca. The pali form a crown of lobes within the 
septal edges, and there is no columella. 
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Group-Genus AXOSMILIA. 

Simple corals with entire septa, an essential styliform columella, a well- 
developed epitheca and endotheca. 

Genus Axosmilia, Ed. & H. 

Genus Axosmilia, Milne-Edwards Sf Jules Mamie, Oompt . Bench 
de VAcad, des Sci. t. xxvii. p. 467 (1S4S). 

The corallum is simple, free in adult age, tall, turbinate or 
conical Calice circular and deep. Columella essential, styli¬ 
form. Septa entire, not exsert, and some unite with the columella. 
Epitheca complete and meinbraniform. Endotheca moderately 
developed in the deep iuterseptal loculi. 

Distribution.—Dossil . Oolitic, Jurassic: Europe. 

2. Subfamily Astrceidce reptantes. 

(The Astrangiacese, Ed. Sf M.) 

Colony composed of short eorallites which arise by gemmation 
from stolons or basal expansions, which may or may not contain 
sclerenchyma. Endotheca moderately abundant. Septa both 
entire and denticulate. Barely gemmation from the corallite 
wall. 

The living polypes of a form belonging to this group, Cijlieia 
rubeola , Quoy & Gaimard, stand up higher than the calices, and 
the disk is well rayed, and within the margin are little slender 
tentacles surrounding a long mouth with incised margins (Milne- 
Edwards & Jules ITaime, Hist. Hat. des CoralL vol. ii. p. 607, 
1857-60, from Quoy & Gaimard, Yoy. de V Astrolabe, Eooph.). 
Terrill states (‘ Notes on Badiata,’ p. 526) that Astrangia pali- 
fera , Terrill, has subpellucid polyps which rise considerably 
above the calices: the tentacles are long, slender, and covered 
witli white verruca;, with a knob at the end. 

The eorallites may be close or rather distant; and in the first 
instance the bases often overlap, and the gemmation seems to 
have been from the very basal edge. In one group {Qcenangid) 
the gemmation is partly as in Cladocora , and is from the wall 
of the parent corallite, and the cavities of the bud and parent 
communicate. 

The small colonies of the Astrwidcd repiantes are readily dis¬ 
tinguished from any other forms of the family by their method 
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of growth. Eight genera were included in the subfamily by Milne- 
Edwards & dulos Ilannoj Gesso, do Fromeni<el,d’Orbigny, Verdi 1, 
Eoubh, Keferstein, T. Woods, and do Pourtalea added others to 
the group. Some of the genera were established on morphological 
data which were not of more than specific ciassifieatory value; 
and they have been absorbed. 

The Astraddle repf antes correspond to the TmdmioUdc c rep tanks 
of the family Turbmolkbe; and they have great affinities with 
the Oculinidte. No division can be made between the “Alliances ** 
of the subfamily from the morphology of the septal edges ; for 
some septa may he smooth and others denticulate in the same 
calico in many genera. It is an important consideration, for it 
lays the foundation of a doubt regarding the value of the. Eusmi- 
line and Astneid groups of Milne-Edwards and J. Ilaime. 

The subfamily Astrceidm reptantes (Astrangiaeeae, Ed. & II,) 
contained nineteen genera. But after revision eleven genera 
and two subgenera remain, -which arrange themselves under two 
Alliances. Four genera are removed to other groups. 

Alliances. 

I. Biuzangioida. 

II. Astrangioida. 


I. Alliance BIUZANGIOIDA. 

Astnridaj reptantes with a complete cpitheca, with or without pali. Septa 
denticulate on the free edge, the primaries sometimes with a subentire 
edge. 

Genus Cyllcia, Ed. & II. 

Genus Scolakgia, T, Woods. 

Genus Cryutangia, Ed. & II. 

Genus 11 in z an or a, Ed. ik H. 

Genus Bathancia, Keferst. 

Genus (Alicia, Milne-JMimrds Sf Jules Ilaime , tPolyp.foss. tbs 
ten\ paleoz. p. 116 (1851); Hist. Nat, des Corail . vol. ii. p, 606, 
1857-60 ( Oulicia , Dana, 1846). 

Colony spread over surfaces, and composed of close or rather 
distant but independent eorallites. These are short, subcyliudrical, 
often oblique, with a large base. Calices subcircular and rather 
deep. Columella papillary and well developed. Septa thin, close, 
not essert, the principal with a subentire margin, the others very 



FAMILIES Am) GENES A OE THE MADBEPOHAEIA. 


65 


dentated, Epitheca complete. Endotheea exists. Gemmation 
from the base or from a short or long calcareous stolon of the 
parent corallite. 

Distribution .— Decent. Cape of Good Hope, Natal, Australian 
seas, New-Zealand seas, Singapore. 

It is probable that Solenastrcea Drestwiclii , Duncan, of the Crag, 
is a crowded Cylicia with an abnormal growth of exotheca. 

Genus Scolangia, Dennison Woods , Balceont. Mew Zealand , 
Corals and Bryozoa , p. IS (1880). 

Astrangiaceaa united by a calcareous stolon which covers the 
wall with concentric layers. Corallites inclined. No spiniform 
processes on the septa. No columella. 

Distribution. — Dossil. Tertiary : New Zealand. 

In the solitary specimen of the solitary species there does not 
appear to be a complete calice in the delineation given. The fossa 
was wide. It may be supposed that the stolon mentioned above 
means epitheca. 

Genus Oetptangia, Milne-Ddwards Sf Jules Haime, Hist. Nat. 
des Corail. vol. ii. p. 609 (1S57). 

Colony budding by stolons which do not become calcareous. 
Corallites quite free amongst themselves, elongate, cylindro-tur- 
binate, and with a complete epitheca. Calices circular or sub- 
circular; fossette well marked, deep. Columella papillary and 
well developed. Septa thin, dentate, moderately close. Endo- 
theca exists. Habit: surrounded by and immersed in Celleporce. 

Distribution.—Dossil . Miocene : Europe. Pliocene: England. 

The species of this genus are always found immersed in Celle- 
porce ; and this and their corallite shape and dentate septa of all 
ages separate it from Cylicia. 

Genus Bhizangia, Milne-Ddwards Sf Jules Haime , Compt. Bend, 
de TAcacl. des Sci. Nat. t. xxvii. p. 496 (1848). 

Colony forming expansions of calcareous basal structures from 
which corallites arise. Corallites rather close, short, sometimes 
very much so, subcylindrical, largely fixed by the base. Calices 
circular, almost superficial. Columella papillary, the outer part 
resembling the inner teeth of the septa. Septa numerous, rarely 
exsert, large, thin, sub equal, granular, close, minutely denticulate 
where free. Epitheca complete. Endotheca exists. 

LiNX. JQUEN.—ZOOLOGY, VOL. XVIII. 
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Distribution .—Fossil. Cretaceous, Eocene, Miocene : Europe. 
Eocene: Borneo. 

Liitken having found a recent species of Cladangui, states 
that when ifc is young* it resembles llhizangia, and that flio 
stability of tb,is last genus is lost. But it is necessary to com¬ 
pare adult forms in zoological argument; and the adults of the 
two genera differ materially. 

Genus Bathangia, liefer stein, quoted in Zittel, Uandb. der 
Falceont, 1879. 

Oorallites short, united to a permanent basal enlargement. 
Calicos round and very deep; wall thick, covered with a granular 
folded epitheea. Columella spongy, well developed, filling the 
lower part of the oorallites. Septa narrow. Pali in one crown. 

Distribution. — Dossil. Oligocene; Europe. 

It is presumed that endotheca exists. Otherwise the genus 
will belong to the TurlinoUdce rept antes, nobis. 

II. Alliance ASTRANGIOIDA. 

Astrseidse reptantes with a naked and costulatc wall. 

Genus Astrangia, Ed. & II. 

Subgenus Ccenangia, Vevrill. 

Subgenus Phyllangia, Ed. & H. 

Genus Ulangia, Ed. & H. 

Genus Sty LANgi A, Reuss. 

Genus Golan Gr a, PourtaEs, 

Genus Cladangia, Ed. & II. 

Genus Latusastrasa, d’Orb. 

Genera absorbed:— 

IIoplangia, Gosse; Pleuroccknia, d’Orb. 

Genera becoming subgencra;— 

C(knangia and Phyllangia. 

Genera removed:— 

Psammopiiora, Placophora, IIolangia, and Sty* 
langi a, E. de Prom. 

Genus Astrangia, Miln e-Edwards Sf Jules Ilaime, Compt. Itlend, 
de VAcad. des Set. t. xxvii, p. 496 (1848). 

Colony incrusting, Oorallites short, arising from calcareous 
basal expansions, close, more or less turbinate or cylindrical. 
Calice circular, deep, and large. Columella papillary, and formed 
of a network of trabeculae with additions from the septal etuis; 
outer papilla resembling those of the septa, or differing in conse¬ 
quence of a large paliform tooth being on some septa. Septa 
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unequal, not exsert, some united, granular at the sides, denticulate, 
and often with a paliform tooth. Costae visible on the wall near 
the ealiee especially. Epitheca absent. Dissepiments few and 
distant. 

Distribution. — Decent. East Indies, Elorida, Central America, 
Panama Pay, east and west coasts of North America, Sfcr. of Magel¬ 
lan.— Dossil. Eocene : Europe, Borneo. Miocene: N. America. 

There is no doubt that the species formerly classified with 
Astrangia , and which are found in the Miocene or later Tertiaries 
of the United States (eastern coast) vary in their method of gem¬ 
mation. The corallites may entirely arise from the basal expan¬ 
sion, or some may come from the angles between corallites, and 
even from the wall anywhere below the calice. Some of these 
buds are accidentally placed, and have no intimate union with the 
parent; but others appear to be true infraealieular gemmations. 
Yerrill has formed a subgenus Qxnangia for these forms and for 
Astrangia Dance of the Virginian fauna. 

Snbgenns CosNAsraiA, Yerrill , Dotes on Dadiata , p. 530 (1869). 

Syn. Dleiadia , Dana. 

Corallites united together laterally, forming small Astrcea - 
like incrusting masses, sometimes rising into lobes in the middle. 
Calicles angular and crowded. Septa without distinct paliferous 
teeth at base, those of the last cycles curved towards and usually 
united to those of preceding cycle. Columella small, scarcely 
papillose. Budding between corallites and around or below cali- 
cular margin. 

Distribution. — Decent. Gruaymas; E. coast N. America as far 
north as Long Island Sound.— Fossil. Miocene: Maryland. 

Pleiadia , Dana, is not mentioned in Terrills revision of the 
names of the genera used in the great work on Zoophytes, “Wilkes 
Expedition; and Dana observes (* Corals and Coral Islands/ 1872, 
p. 68) that it is synonymous with Astrangia . 

The genus Fhyllangia of Milne-Edwards and Jules Haime only 
differs from Astrangia in having exsert septa, some of which are 
not denticulate, others being so, with a smaller and more variable 
columella. It is at the most only a subgenus. 

Subgenus Phyllanoia, (genus) Milne-Fdwards Sf Judes Haime, 

Compi . 'Bend. de VAcad, des Sci. t. xxvii. p. 497 (1848)* Yerrill , 

Notes on Dadiata , p. 531. 

Syn. Uoplangia , Grosse. 

Colony incrusting, forming clusters of moderately large furbi¬ 
sh 
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nato corallites, close or rather distant. Corallites rather short. 
Calicos circular, except -where crowded, deep. Columella small or 
well developed, trabeculate from the septal ends; with from one to 
three or four pillars rising from the base and uniting and joining 
the trabecula); upper surface ragged or papillose. Septa well 
developed, numerous, unequal, some exserfc, entire or minutely 
denticulated, granular, with or without paiiform lobe. Costae 
usually well developed. Epitheca wanting. Endotheca mode¬ 
rate. Basal expansion spreading, calcareous. 

Distribution. — Recent. West Indies, Panama, Florida, British 
Channel? Malacca, W. coast of North and Central America.— 
Dossil. Eocene, Miocene: Europe. 

Mr. S. O. Eidlcy has shown that Fhjllangia , like Coenangia , 
Terrill, may sometimes bud from the wall of the parent corallite. 

I believe that Hoplangia , Grosse, Actin. Brit. p. 838 (1800), is 
synonymous with Fhyllangia . 

Genus Ulanoia, Milne-Dhlwarch Sf Jules JIaime, Hist. Hat, des 

Corall. vol. ii. p. 617 (1857) ; corrected in accord with Yerrill, 

Notes on Radiata ) p. 533 (186S). 

Colony scattered, basal expansion not developing seleron- 
ehyma. Corallites distant, very low and broad, with a well- 
developed papillary columella and very numerous septa, the 
higher orders of which are very denticulate, and the others exsert 
and partly plain. Costae near the caliee, and an epitheca near 
the base. Enclotheca exists. 

Distribution. — Recent. Panama and Philippines. 

Genus Stylangia, Rems, Ral. Stud, liber die alt , Tert.,Denksch. 
der Kais. Akad. tier Hiss. Wien , 1874, p, 11. 

Colony incrusting. Corallites short, united by basal, expan¬ 
sions. Calico circular, moderately deep. Columella wtyliform. 
Septa unequal, not exsert* Costsc visible on the wall, Epitheca 
and endotheca exist; 

Distribution.—Fossil* Eocene: Europe. 

G-enus Colangia, FourtaUs , Illust. Cat Mm. Comp, Zool. 

Harvard , No. iv. 1871, Deep-Sea Corals , p. 31. 

Corallum immersed in an expanded basal epithecal membrane, 
forming several successive storeys following the growth of the 
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coral. Primary and secondary septa entire and exsert; those of 
the higher orders denticulate and not exsert. Well-developed 
pali in front of the tertiaries. Columella lamellar or papillose, 
and not much developed. 

Distribution .— Decent. Florida seas and off Havana. 

G-enus Cl ad an gi A, Milne-Rdwards Sf Jules Same , Sist. Sat. 
des Gorall. vol. ii. p. 618 (1857). 

The colony arises from a common basal expansion. Corallites 
with septa having lobcd margins. Columella parietal. An exo¬ 
theca extends from corallite to corallite, giving the appearance of 
a vertical series of folia. 

Distribution. — Dossil. Miocene: France.— Recent. India (Liit- 
hen). 

There are two genera of this subfamily which are exceedingly 
unsatisfactory owing to the paucity of species and the very in¬ 
different specimens. They are Latusastrcea , d’Orb., and Rleuro - 
coenia , d’Orb. Milne-Edwards and Jules Haime unite these 
genera. 

How Latusastrcea has a species from the Oolite of Hattheim, 
and the specimen figured by Becker and Milasehewitsch,‘ False- 
ontographiea,’ vol. xxi. plate 40. fig. 1, shows sufficient structure 
to prove that the genus under which it should be arranged is not 
Rleurocoenia. On the other hand, this last-named genus is not 
sufficiently defined. 

Genus Latusastma, d’Orb. Sole stir des Dolyy. Joss. p. 7 
(1819). (Amended after Becker and Milasehewitsch, 4 Falae- 
ontographica,’ vol. xxi. p. 166.) 

Colony in disk-like or crateriform masses, thin and spreading. 
Base covered with a stout concentrically-folded epitheca. Coral¬ 
lites close, inclined in one direction, low. Calices with a pro¬ 
jecting lip, otherwise circular. Columella absent. Septa very 
irregular in size and distribution. A long eolumellary septum 
reaching two thirds of the distance from one side of the calice to 
the other. Costas as delicate striations down the wall. Gemma¬ 
tion close to the bases of the corallites from the common basal 
structure. 

Distribution .— Dossil . Jurassic: Europe. Cretaceous: Europe? 

The genus Rleurocoenia is therefore abolished, and is probably 
synonymous with the above. 
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3. Subfamily Asirceidco gemmantes. 

(Subgroup Stylinacece independences, EcL & H.j and 
Subfamily Cladocoracece, Ed. & II., combined.) 

Astrmiclze increasing by gemmation from the wall below the 
calicular margin. Buds free more or less by their sides. Septa 
dentate or entire. Endotheca dissepimeutal. 

The subfamily unites the former Eusmilinse, which wore grouped 
with the Stylinae, with the Cladocorace© of the Astrscidm. Five 
tolerably well-marked Alliances may be mentioned, and there are 
some genera which cannot be placed in Alliances. 

Fourteen genera are retained and one lapses, The Alliances 
are the Cladocoroida , Goniocoroida , Dendrosmilioida, Stylosmi- 
lioida, Daleeastrwoida, and a solitary genus. 

I. Alliance CLADOCOROIDA. 

Cladocoracece or Astrseidse gemmantes bush-, or branch-shaped, or fas¬ 
ciculate, with a papillary columella and pali. Endotheca present. 

Genus Cladocora, Ed. & H. 

Genus Pleurocora, Ed. & II. 

The genus Anomocora , Studer, placed by that author in the Clado- 
coraceje, is, according to E. Pourtal&s, a Farasmilia with buds on a dead 
parent. This may be the case, but the genus is described by Studer, 
Obersicht cler Steinkorallen &c. Gazelle Reise, Monatsber. Berlin, 18/7, 
p. 641, pi. 9. 

Genus Cladocora, Milne-Fdioar ds Sf Jules Maime , Mist. Mat. 
des Corail. vol. ii. p. 588 (1857). 

Colony bush-shaped or branched or fasciculate. Corallites 
variable in length, erect, ofien flearuous, cylindrical, and free 
laterally. Calices circular and shallow. Columella well deve¬ 
loped. Septa exsort, subequal, rounded, and finely dentated and 
granulated laterally. Pali exist before all the cycles except 
the last. Wall compact, moderately thick. Cost© simple, 
granular, or finely echiimlate, straight, An incomplete epi- 
theca, which often gives rise to horizontal collarettes, may extend 
from one corallite to another. Endotheca scanty* Gemmation 
lateral and often in pairs from the same height on the stem. 

Distribution. — Fossil. Jurassic, Cretaceous, Miocene, Pliocene; 
Europe. Oainozoic: Australia.— Decent. West Indies, Medi¬ 
terranean, Madeira, 
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Genus Pleurgcqra, Milne-Edwards Sf Jules Marne , Mist. Mat* 
des Corail vol. ii. p. 601 (1857). 

Colony subdendroid, espalier-like, or massive. Corallites 
cylindrical, short, united to the stems, whence they bud for a 
distance, free at their summits for a variable extent. Calices 
circular and shallow. Columella papillary, and there are pali 
before all the septa except those of the last cycle. Septa hardly 
exsert, subequal, thin, close, denticulate, and granular. The wall 
is compact, very thick, and the costs© are distinct along the whole 
height, and are close, separated by deepish grooves, straight near 
the calice and more or less vermiculate elsewhere. Gemmation 
lateral. Endotheca exists. Epitheca absent. 

Distribution,—Eossil . Cretaceous: Europe. 


II. Alliance GONXOCOEOIDA. 

Astrseidae gemmantes with a dendroid or fasciculate form. Columella 
rudimentary, granular costae. No epitheca. Endotheca exists. 

Genus Goniqcora, Ed. & H. 

Genus Rhabdocora, E. de From. 

Genus Gohiocoba, Milne-Edwards Sf Jules Maine , Mist. Mat. 

des Corail . vol. ii. p. 604 (1857). 

The colony is dendroid. Parent corallites tall, cylindrical. 
Offshoots by gemmation free laterally, and forming different 
angles with the parent according to the species. Calices circular 
and columella rudimentary. Septa not numerous, spinulose. 
The wall is naked and has granular costae, straight and distinct 
over the whole surface. 

Distribution.—Eossil Trias, Lias: Europe. Oolite: Europe 
and England. 

Genus Bhabdocoea, E. de Eromeniel , Dal, Drang-, Terr, cret . 
p, 432 (1872). 

Colony dendroid, in close bush-shapes. Corallites free to a 
variable extent and generally well costulated. The calice is 
circular and shallow. There is neither columella nor pali. Septa 
dentated. 

Distribution.—-Fossil. Cretaceous : Europe. 
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III. Alliance DENDROSMILIGIDA. 

Astraddse gemmantes with small subdendroid forms. The corallites 
short. Columella spongy or parietal. Septa eutire. Endotheca present. 

Genus Pourtalosmilia, Duncan. 

Genus Dendrosmilia, Ed. & II. 

Genus Pourtalosmilia, Dimean. 

Syn. Blctstosmilia , Duncan (a name preoccupied), Madrepo- 
raria of the Deep Sea, Trans. Zool. Soc. vol. x. pt. 5,1878, p. 214. 

Colony formed by repeated gemmations from the wall of the 
parent eorallite, and occasionally from the walls of buds. Coral¬ 
lites conico-cylindrical, long, bent, except the straight parent, 
and parallel with this last. Calices circular, deep. Columella 
rudimentary, or as trabeculae from the septal ends. Septa 
entire, thin, slightly exsert; they project but slightly into the 
calice, except the primaries and secondaries. Costa) rudimentary 
and only exist near the calices. Wall thin, with a granular 
epitheca closely attached. Dissepiments wide apart. 

Distribution. — Decent . Mediterranean. 

It must be noticed that the parent eorallite survives with 
the buds and does not die, as in Anoniocora and Coenosmilia. 

' Genus Dendrosmilia, Milne-Ddioards 8f Bides Haime , Oompt. 

Rend, de VAcad. des Set. t. xxvii. p. 468 (1848). 

Colony small, subdendroid, increasing bjr lateral and alternate 
gemination. Corallites subturbinate, short, free by their sides. 
Calices suboval. Columella spongy, -well developed. Septa entire, 
thin, close, very ’unequal and granulated on their sides. Costto 
broad, simple, and granular. Endotheca present. No epitheca. 

Distribution .— Dossil. Cretaceous and Eocene : Europe. 

IV. Alliance STYLOSMILIOIDA. 

Astraddse gemmantes with fasciculate, tufted, dendroid forms. The septa 
entire or dentated. The columella stout, styliform, or papillary. 

Genus Stylosmilia, Ed. & II. 

Genus Stylocora, Reuss. 

Genus Stylocora, E. de From,, 1872. 

Genus Placophyllia, d’Orb. 

Genus Donacosmilia, E. de From. 

Genus Stylosmilia, Mlne-Rdwards Sf Jules Haime , Hist . 

Nat. des Coralh vol. ii. p. 220 (1857). 

Colony in tufts which are fasciculate. Gemmation lateral. 
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Corallites cylindrical, close, long, flexuons, and coalescent in 
places, free elsewhere. Calices circular. Columella well deve¬ 
loped, styliform and projecting. Septa entire, few, slightly exsert, 
joining the columella by means of horizontal spiniform projec¬ 
tions. Epitheca present or not. Endotheca simple and scarce. 

Distribution. — Fossil . Oolite, Cretaceous : Europe. 

Genus Stylocora, Ferns, Zittel , Palmoniol. p. 256. 

Colony subdendroid. Corallites cylindrical, short, free at the 
sides. Calices circular. Columella styliform. Septa denti¬ 
culate, unequal; the primaries the largest, exsert and granulate 
laterally. The inner ends of the larger septa with a paliform 
lobe in contact with the columella. 

Distribution .— Fossil. Cretaceous and Miocene : Europe. 

It is a misfortune that M. de Eromentel should have chosen 
the name Stylocora for a genus with a papillary columella. I 
have not been able to find Stylocora , Eeuss, and do not there¬ 
fore know the date of its diagnosis and publication. 

Genus Stylocora, F. de Fromentel , Pal . Frang., Terr. cret. 

p. 430 (1872). 

Colony dendroid, with slender branches, free to a great extent. 
Caiice circular. Columella well developed and papillary. Pali 
absent. Costa, well pronounced. Septa dentate, well developed 
and close. 

Distribution. — Fossil . Cretaceous : Europe. 

Genus Placophyllia, d’Orhigny , JSFote sur les Polyp, foss. 
p. 8(1849). 

Colony fasciculate or astrseiform, increasing by sub-basilar 
or lateral gemmation. Corallites nearly entirely enveloped in a 
strong folded epitheca, and often united together without the 
presence of cost® or exotheca. The columella is strong and 
styliform. Septa well developed. Endotheca abundant. 

Distribution. — Fossil. Oolite : Europe. 

The next genus is a very doubtful one, the specimens being in 
a very miserable condition, and I place it here provisionally. 

Genus Donacosmilia, F. de Fromentel , Introd. d Vetude des 
Polyp, foss. p. 146 (1858-61). 

Colony fasciculate, reaching to a considerable height. Wall 
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covered "with a complete epitheea, forming strong circular ridges, 
wanting here and there. Calicos round. Ko columella (?). 
Septa broad, slightly exsert, uniting at the axis. Endotheca well 
developed, Gemmation lateral, and buds pass up parallel with, 
the parent. 

Distribution. — Fossil. Oolite : Europe, England ? 


V. Alliance PALiEASTRfEOIDA. 

Astraudse which increase by gemmation from the wall of the parent, 
and also from the calice. Septal number irregular, Cost® occasionally 
remarkably developed. 

Genus Heterophyllia, M'Coy, 

Genus Battersbyia, Ed. & II. 

Genus Heterophylbia, 3D Coy, amended in JPhil. Trans. Royal 
Soc. 18(57, p. 648. 

Colony of long and slender corallites, free. Gemmation 
around the calieular margin. Septa either irregular in number 
and arrangement, or are only six in number and regularly 
placed. Costa) well developed, may be tubercular, spined, and 
fiexuous. "Wall thick. Endotheca dissepimental. Epitheea 
absent. Columella absent or produced by junction of the 
septa. 

Distribution. — Fossil. Carboniferous limestone : United King¬ 
dom. 

Genus Battersbyia, Fid. Sf TL, amended in Rhil. Trans. Royal 
Soc. 1867, p. 648. 

Colony fasciculate. Corallites tall, distant, or close and 
crowded, free, except when arising from a parent, very variable 
in. dimensions in the same colony, or else subequaL Calicos and 
corallites, on section, circular in outline. Columella absent or 
produced by union of septa. Septa very unequal in size and 
number, from 6,12, to 52 in number. Endotheca vesicular and 
abundant. Gemmation from the walls of corallites, and the 
buds have five septa or more; also by budding from the inter- 
septal spaces of those buds, of gemmules which develop six septa. 
There is no epitheea. Corallites without cosnenehyma around 
them, but often surrounded by Stromatopora . 

Distribution. — Fossil. Devonian : England. 
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Solitary genus. 

Genus Hexasmxlxa, U . de .Prommtel , Pal. Prang., Terr . cret. 
p. 423 (1871). 

Colony fasciculate in close tufts. Corallites free to a great 
extent, but usually close and polygonal in outline. There are 
only six septa, which start from the angles of the walls, and one 
more developed than the others reaches the centre of the calice. 
Epitheca strong, folded, and reaching to the sum mi t of the 
colony. 

Distribution. — Dossil. Cretaceous : Europe. 

The genus Isocora, Etallon, is insufficiently determined, and 
should lapse. 

In 1867 a division of the Astrseidae was suggested in order to 
receive the two Paleozoic genera Heterophjllia, M‘Coy, and 
Dattersbyia , Ed. & H.* I now place this division as an Alliance 
in those Astranda^ which bud between the calicular margin and 
the base. 

4. Subfamily Astrceidce ccesjntoscd. 

{JEuphylliacece ccespitosce , Ed. & II. (pars), and Astraeacece 
caespitosce, Ed. & H., combined.) 

Astrseidae in which the corallites are isolated in all their 
terminal portions, being free at their sides, springing from a 
common parent, increasing by fissiparity, separation occurring 
rapidly or serial growth persisting. Septa entire or dentate, 
spined or lobed. Endotheea abundant. Colonies in csespitose 
tufts, often more or less foliaceous. Gemmation rare, but it 
exists more frequently than has been thought hitherto. 

The insufficient morphological distinction between the Sections 
LitJiophy Iliac ees cespiteuses and the Duphjlliachs cespiteuses. $f 
Milne-Edwards and Jules Haime, Hist. Hat. des Corall. vol. ii. 
pp. 288 & 184, has been intensified by the fact that there is 
not a very great difference between the soft structures of the 
groups. The first section belongs to the Astrasinm, Ed. & II., 
with spined and dentated free septal edges, and the last to the 
Eusmilinae, with smooth septal edges. These conditions of the 
septal edge, as already noticed, cannot be of physiological import¬ 
ance, and they are found combined in the calices of species of 
other groups of the corals. Again, the Csespitose EuphylKaee®, 
* P. Martin Duncan, Phil Trans. Boy. Soc, 1867, pp. 643, 651, 
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the second of the sections mentioned above, run into the Euphyl- 
liacees confluentes; and this want of definition is observable in 
the Astrarinse csespitosse and conflnentes. 

It does not seem possible to separate such genera as JEusmilia, 
Aplosmilia, and JEuphyllia from Dasyphyllia , Tracliyphyllia , and 
Muss a, and their subfamily relationship is evident. The genus 
JPlocophyllia , Eeuss, is an Eusmiline Mussa in habit of growth. 

In both of the sections the corallites spring from a small base 
or parent, either by budding or by fissiparity. They then increase 
by fissiparous division. The divided parts grow upwards, become 
separate, and do not unite at the sides. Sometimes this fissiparous 
division does not take place until the calicehas become very long, 
and even gyrose, so that a kind of serial growth occurs before 
separation, and it may persist in some parts of the colony, or uni¬ 
versally. One part of a fissiparous ealice may grow faster than 
the other, and the calieular centres of the new corallites become 
evident sooner or later in all conditions, except in the long serial 
gyroid calices seen in Miphyllia for instance. 

Seventeen genera have been noticed, but thirteen only remain 
after revision. Two become subgenera. 

Alliances. 

I. CaLAMOPHYLLIOXDA. 

II. Thecosmilioida. 

III. Mussaoida. 


I. Alliance CALAMOPHYLLIOIDA. 

Csespitose Astrceidae in colonies, the corallites of which speedily become 
separate, except at their lower and originally attached part. Calicos more 

or less circular, very rarely forming short series. 

* 

Tribe I. With entire septa. 

„ II. With dentated and spined septa, 

Tribe L 

Genus Eusmilia,’ Ed. & H. 

Subgenus Caulastilea, Dana. 

Genus Aplosmilia, d’Orbigny. 

Genus Solenosmilia, Duncan. 

Tribe IL 

Genus Dasyphyllia, Ed. & H. 

Genus Calamofhyllia, Ed. & H. 
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Genus Pleurophyllia, E. de From, 

Genus Dendrocora, Duncan. 

Genus Dactylosmxlia, d’Orb. 

Germs Hymenophyllia, Ed. & H. 

Genus Rhabdophyllia, Ed. & H. 

Genera absorbed:— 

Aplophyllia, d*Orb.; Caulastrjea becomes a sub¬ 
genus. 

Tribe I. 

Genus Ettsmxlxa, Mi In e-Edwards fy Jules JELaime , Mist. Mat. 
des Corail. vol. ii. p. 186 (1857 ; founded 1848); amended. 

The colony is casspitose in shape, and the branches are dichoto¬ 
mous or trichotomous. The base increases but slightly with age, 
and the subcylindrical coraliites increase in height, multiply lis- 
siparously, and speedily become separate. The ealices are large, 
somewhat irregular in outline owing to fission, hut are generally 
elliptical. The columella is composed of a lax, broad tissue, and 
is at the bottom of a deep fossa. The septa are entire at their 
upper edge, are well developed, thin, narrow, and slightly gra¬ 
nular. The costae are suhcrestiform near the caliees, and may 
become more or less indistinct towards the base. The endo- 
theca is moderately developed, and there is a pellicular epitheca, 
which does not pass far up the colony. 

Distribution. — Fossil . Antillian Pliocene.— Decent. Caribbean 
Sea. 

JEmmilia alticostata , Ed. & PL, has the costae distinct at the base. 

Subgenus Caulastrjea, Dana, Zoophytes, Wilkes's Fscplor. Fayed. 
p. 196 (1846). 

■Colony csespitose, with the stems straight or twisted, sub- 
cylindrical. Calicos subcircular, deep. Septa unequal, exsert, 
subentire, rather numerous. The outer surface of the stems 
striated or denticulate. 

Distribution .— Decent . Pacific, West Indies P 
The three species included in Caulastrcea, Dana, form a very 
natural subgenus of Eimnilia. 

Genus Aplqsmilia, d' Orbigny, M.ote sur les Dolyp. foss. p. 6 
(1849), and Milne-Fdwards fy Jules Mamie, Mist. Mat. des 
Corail. vol. ii. p. 189; amended. 

The colony is csespitose, and the branches are dichotomous or 
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trichotomoixs. The base increases but slightly with age, and the 
corallites grow high, sub cylindrical, and increase by fissiparity, 
separating soon. The calices are large and do not iortn series. 
The columella is lamellary. The septa are large, thin, and entire. 
The costae are crestiform, and are visible to the base. There is an 
endotheca, but the epitheca is absent. 

Distribution, — Dossil, Oolite of Europe. 

Genus Sorenosmilta, Duncan , Madreporaria of Deep Sea, Trans. 

Zool. Soc. vol. viii. pt. 5, p. 327 (1871). 

The colony is bush-slmped, and the corallites, which rarely 
unite, are cylindrical and bifurcate. Budding occurs, and after¬ 
wards fission of the terminal calices: their fossae and columella 
are in common. The tissue between these calices is eostulate, and 
that over the rest of the corallum granular and without epitheca. 
The calices increase by fissiparity, and occasionally form short 
series. Columella formed of laminae and of the paliform ends of 
septa, and is deeply situate. Septa variable in number; many 
reach the columella and have paliform lobes. Dissepiments 
common. Wall often thick. 

Distribution. — Decent. BT.E. and S. Atlantic, Caribbean Sea, 
South Indian Ocean, Philippines, Japan. To 1008 fms. 

Tribe II. 

Genus Dasyphyllia, Milne-Dd wardsJules Haime, Compt. Bend, 
de VAcad, des Sci. t. xxvii. p. 432 (1848) ; Ann. des ScL Bat, 
8 e ser. t. x. pi. 8. fig. 5 (1849). 

The colony is fasciculate, and resembles a more or less hemi¬ 
spherical, dichotomous cyme in shape. The corallites grow 
upwards, divide fissiparouslv, and become free to a considerable 
extent rapidly. The calices are circular, suboval, or deformed, 
moderately deep, and there is a spongy columella. The septa arc 
exsert and dentate, the inner teeth being larger than the outer 
ones. The endotheca is well developed. The wall is echixmlate 
and eostulate, and gives rise to circular expansions. The epi¬ 
theca is rudimentary, 

Distrihution. — Dossil. Tertiary of Sind and Miocene of Europe. 
— Decent, East Indies, Malacca. 

Genus Oalamophyllxa, Milne-Edimrds f Jules Haime , Hist . 

Nat, des Corail. vol. ii. p. 342 (1857). 

The colony is fasciculate, and the corallites are long and 



FAMILIES AND GENERA OR THE MAD RE3? OR ARIA. 


79 


dichotomous, free soon or almost entirely so. The calices have 
an irregular margin, and are more or less circular or subcircular, 
and they are shallow. The columella is rudimentary, or absent. 
The septa are numerous, and nearly equidentate. The endo- 
thecal dissepiments are oblique and well developed. The wall is 
naked, or may Lave a rudimentary epitheea, and is covered with 
equal or subequal granular costas. Circular expansions of the 
wall occur at different heights, and may or may not unite with 
those of other corallites. 

Distribution. — Dossil. Trias: Europe. Jurassic: England and 
Europe. Secondary: Europe. Tertiary : Europe, Sind, Aus¬ 
tralia ? 

Genus Pleitrophyllia, F. de Fromentel , Introd. d Vetude cles 
polyp, foss. p. 140 (1S5S-60). 

Colony with small dichotomous or trichotomous branches. 
Corallites cylindrical, multiplying fissiparously. Calices with the 
septa arranged on the heptameral type, one of the seven large 
septa being the most developed, and reaches the axis without 
diminishing in thickness, and replaces a columella. The wall is 
covered with a thick epitheea, swollen in bourrelets here and 
there. 

Distribution. — Fossil. Portland Oolite: Europe. 

Genus Deivdrocora, Duncan , Deep-Bea and Littoral Corals , 
Froc. Zool. Soc. 1876, p. 438. 

Colony bushy, branching from all parts, frequently in one plane. 
Branches different in length, slender. Calices terminal, round, 
shallow or elongate when undergoing fissiparity. Columella lax 
and trabecular. Septa denticulate, with pali before those of the 
third cycle. Costae distinct, broader than the septa of the ealicular 
margin, and are sharply granular over the all. Wall thick. 
Endotheca tolerably abundant. Epitheea absent. In some 
branches the fissiparity is repeated to form short series. 

Distribution .— Decent. Atlantic, West coast of Africa. 

Genus Dactydosmilia, d'Orbigny, Ffote sur les Folyp.foss . 
p. 6 (1849). 

The colony is dendroid, and has dichotomous corallites. The 
columella is spongy and well developed. The septa are dentate 
and in three or four cycles, and there are pali before all, with the 
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exception of the last. The walls are naked, and have distinct 
granular costse along their whole length. 

Distribution .— j Fossil. Cretaceous : Europe. 

Genus Hymenophyllia, Milne-F (hoards fy Jules Haime , Hist. 

Nat. des Coral! . vol. ii. p. 36S (1857). 

Colony in the form of a fasciculate tuft;. Oorallites free at 
their sides, and environed by a complete epitheca, which is 
attached to the extremity of the costae at a little distance from 
the wall, giving an appearance of a double wall. Calices broad, 
more or less deformed. Columella rudimentary or none. Septa 
in irregular cycles, with a paliform lobe. Undotlieca very deve¬ 
loped. 

Distribution. — Dossil. Cretaceous : Europe. 

Genus Bhabbopityllia, Milne-Edwards Jules Haime, Hist. 

Nat. des Corail. vol. ii. p. 348 (1S5’7), amended. 

Colony in the shape of a dendroid tuft; the coraliites long and 
cylindrical in shape, bifurcating fissiparously and at different 
angles. The calices have rather irregular shapes, and the colu¬ 
mella is spongy and well developed. The septa are dentate and 
granular. The costa* are continued over the wall to the base, and 
are distinct and granular, may be restricted to the neighbour¬ 
hood of the caliee, or some are very distinct low down. The 
endotlieca is developed, and there is no epitheca. 

Distribution. — Fossil. Trias, Cretaceous: Europe. Jurassic: 
England and Europe. Eocene : Europe and Asia. 

This genus absorbs Aplophyllia , d’Orbigny, 1849, which, being 
less well known, had better not receive the usual priority. 

II. Alliance TIIECOSMILIOIDA, 

Astrseidac more or less caespitose, sometimes submissive. Coraliites 
united to some extent, increasing by fissiparity, speedily separating, showing 
short series rarely; gemmation may occur. 

Genus Thecosmilxa, EcL & H. 

Subgenus Cladophyllia, Ed. & II. 

The genus Cladoplyllia becomes a subgenus, and Cmnotheca , Qucn- 
stedt, is abolished. 

Some of the genera now about to be considered are very diffi¬ 
cult to classify, especially Thecosmilia , EcL & H. The young 
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of most Thecosmilians were simple forms resembling Montlivaltice, 
and growth proceeded for some time without increase, or the 
reverse happened. The increase was clearly not invariably by 
fissiparity of the parent; subdivision and upward growth from 
more than two centres may be noticed; and the method is 
indistinguishable from the results of gemmation. As growth 
proceeded the calice either remained unaltered, or fissiparity, or 
even something like serial growth, developed. 

The result in these last two instances was to produce calices 
as varied iu shape as in Mussa and &hjmphyllia. 

Mr. Tomes, E.G.S., has introduced the genus Chorisastrcea, E. 
de Eromentel, to absorb the Thecosmilice which grow at first by 
budding and then by fissiparity. In his essay on the Lower-Oolite 
Madreporaria (Quart. Journ. Geol. Soe. vol. xxxviii. p. 428,1882), 
the diagnosis of Chorisastrcea is not introduced. A figure is given 
of Chorisastrcea gregaria on plate xviii. figs. 1-3, the TJiecosmilia 
gregaria of Ed. & IT., and M* Coy’s Montlivaltia gregaria . 

The figure, however, does not represent the characteristic groove 
or deep space between the walls of adjoining cal ices, which is the 
special generic character of Chorisastrcea according to the founder 
of the genus, M. de Eromentel. Chorisastrcea will be considered 
in its proper place. 

Genus Thecosmiixa, Milne-Edwards ctnd Jules Haime, Mist. Mat. 
cles Corail . yoh ii. p. 354 (1857). 

This colony is usually csespitose, but sometimes becomes sub- 
massive, expanding at the top in consequence of the more or 
less complete union of a certain number of corallites together. 
Usually the corallites tend to isolate rapidly by and after iissi- 
parity, and their base develops but little with age. The cali- 
cular margins are irregular. The columella is rudimentary or 
none. The septa are strong, more or less exsert, regularly den¬ 
tate above and granular laterally. The endothcca is well deve¬ 
loped, and the epitheca is stout and strongly folded and reaches 
close to the calices. Growth by fissiparity and rapid isolation, 
or by gemmation and subsequent fissiparity. 

Distribution, — Dossil. Trias, Jurassic, Cretaceous, Tertiary: 
Europe. Jurassic: England. 

Subgenus Cladophyllia, (genus) Milne-Edwards Jules Haime , 
Hist. Mat* des Corall. vol. ii. p. 303 (1857). 

Colony in the form of esespitose tufts. Corallites elongate, 
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eylindroid, covered with a well-developed complete epitheca. The 
calices are circular in outline and rather deep. Septa not nume¬ 
rous. The columella is rudimentary or absent. Endotheca not 
abundant. 

Distribution, — Fossil. Trias, Jurassic: Europe. Jurassic: 
England. 

This was formerly a genus, but it is clearly only a division of 
that called TJiecosmilia. 

The genus Gcenotheca , Quenst., is ill defined, and relates, in all 
probability, to peduncles of Thecosmilioida, 

III. Alliance MUSSAOIDA. 

Oasspitose Asteidse with very dentated or spinecl septa. Growth by 
fissiparity. Coraliites free at tlieir sides or slightly joined. Calicos 
unsymmetrical, rarely solitary, usually in series, free. 

Genus Yraci-iyphyllia, Ed. & II. 

Genus Mussa, Oken. 

Genus Teach yphyllia, Milne-11 (hoards Sf Jules Uaime , Hist. 
Hat. des Oorall . vol. ii. p. 840 (1857). 

Colony fixed, not very tall, composed of coraliites which are free 
amongst themselves, wavy and swollen and contracted here and 
there. Calices as long valleys, much twisted and deep. Colu¬ 
mella well developed, spongy, and lax. Septa numerous, exsert, 
striated, and highly granular on their sides ; the free edge of the 
larger finely dentate, and lobed towards the columella, and the 
smaller have larger and narrower dentations. Endotheca exists. 
The wall has costrn, which arc strong, echinulate, and sublamellar, 
Epi theca rudiment a or incomplete. 

Distribution.—Recent . Chinese, Indian, and Eed Seas. 

This genus —Manicina, according to Dana, Zooph. 1840, pL 0. 

i. 

Genus Muss a, Ohen, 1815, amended in Milne-Ddioarch § Jules 
llavmis Hist. Hat. des Gorall . vol. ii. p. 828 (1857). 

The colony is tall, more or less casspitose. The coraliites are 
united in short or long series, or free, and have the walls cither 
quite ununited or very slightly united. Calices serial or circum¬ 
scribed, unsymmetrical, and their centres are distinct and deep. 
The columella is spongy and well developed. The septa large, 
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numerous, exsert, are spined or strongly toothed, especially near 
the calicular margin, and the systems are irregularly developed. 
Costas spined. Walls striated, and either naked or presenting 
a rudimentary epitkeea. Endotheca well developed. 

Distribution, — Decent, West Indies, East Indies, Eed Sea, 
Pacific, China. 

The young individuals cannot be distinguished from simple 
Astrseidae of the Antiilia type. It is a large genus, and may be 
divided into those with the corallifces free and with calices circum¬ 
scribed —Mussed cymosce ; and those in which serial growth pre¬ 
ponderates —Mussm yyrosce. 

The principal distinction of Mima from the genus SymjoJiylUa 
consists in the perfect union of the walls in this last-named genus. 


5. Subfamily Astrceidce confluentes. 

Astraeidse with entire or dentate, ragged, and spined septa, 
increasing by fissiparity and having excess of serial growth. 
Gemmation may occur. Corallites united by their walls, costrn, 
or by intermediate tissue, or free. 

Alliances. 

I. Euphylliqida. 

II. Eugyrqida. 

III. Symphyllioida. 

IV. Monticuloiba. 

Eorty genera have been recorded, and revision leaves thirty- 
three. One old genus becomes a subgenus, and six lapse. 


I. Alliance EUPHYLLIOIDA. 

Colony csespitose, foliaceous, or fiabellifonn. Septa dentate or entire. 
Calices in long series, sinuous or not; not united by their walls or costae, 
but free. 

Genus Euphyllia, Ed. & II. 

Genus Glyphophyllia, E. de From. 

Genus Rhipidogyra, Ed. & H. 

Genus Teleiophyllia, Duncan. 

Genus Desmocladia, Reuss. 

Genera absorbed:— 

Plocophyllia, Reuss ; Stenogyra, E. de From.; 
Fromentelia, Ferry. 


0# 
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Genus Eupuxllia, Milne-Fd wards cf Dales Hafanc, Hist. Wat. 
des Cor add. vol. ii. p. 191 (1857). 

Syn. PlocopJfyllia, Eeuss; Sienoyyra , E. de Eroxn.; Fromm ~ 
idia, Perry. 

Tlie colony is csespitose or subfoliaeeous. The base increasing 
but little with age. The corallites increase fissiparously, and 
either some separate or others remain united in series of greater 
or less length. Those series are always free at their sides and 
their calicinal centres remain distinct, except in very long 
series, where they are indistinct. There is no columella. The 
septa are very numerous, very thin and exsert, long from the 
axis to the margin, and often folded a little; their sides are 
smooth, and the free upper edge is entire. The wall is thin, 
naked, almost smooth interiorly, and costulate near the calices. 
The endotheca is abundant, low down, and vesicular. 

The genus is divided into two groups. In the first the colony 
is in the shape of a esespitose bush or tuft. 

Distribution. — Decent. Pacific, N. Australian seas, and Sin¬ 
gapore. 

The second group has the colony in the shape of mean droid 
laminge of greater or less length. 

Distribution. — Fossil. Jurassic, Cretaceous, Eocene, Miocene : 
Europe, Asia.— Recent. Chinese and Indian seas. 

M. de Eromentel founded the genus Stenogyra , Introd. a l’dtude 
dcs Polyp, foss. p. 158 (1S5S) ; but it does not appear to differ from 
the second group of FupJiyllia except in the thickness and gra¬ 
nulation of the septa. I propose to absorb it in Fupliyllia ; and 
therefore the antiquity of tlie genus is put back to the Jurassic 
age. Eeuss’s genus Plocojdiyllia is absorbed in i ho second group 
of Fupliyllia , the species having well-marked costa* to the base. 

Genus GnYPHODnrnniA, F. de Fromentcl , Pal. Franp*, Terr • 
cret. p. 463 (1877). 

Colony in rather thin laminae, fiabelliform, and free at the sides. 
Calice of one large, shallow series, straight or slightly bent, broad. 
Columella absent. Septa large and thick, dentate or lobed, thin 
towards the axis, and usually alternately large and small. Costa? 
dentate and granular, more or less covered with epitheca. 

Distribution. — Fossil. Cretaceous : Europe. 

This genus is doubtfully separable from Enphjllm, 
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Genus Rhipidogyra, Milne-Fdwards Sf Jules Retime , Fol foss. 
cles Terr, petleoz. p. 57 (1851). 

Colony Aabelliform and lamellar, and folded more or less. The 
corallites are in one narrow flexuous series, and their calices are 
confluent and not distinguishable. The wall of the series is free. 
The columella is lamellar. The valley formed by the series is 
shallow, and the septa are exserf, close, and entire at their free 
edge. The cost© are straight, and often suberistiform near the 
calicular margin. Near the base, the wall is either naked or has a 
rudimentary epitheea. Endotheea abundant. 

Distribution. — Fossil . Jurassic and Cretaceous of Europe. 

Genus Teleiophyllia, Duncan , Froc. Geol. Soc. Land. Nov. 18, 
1868, p. 81, pi. iii. figs. 5 a, b. 

Corallum long, low, narrow, and pedicellate. Calices confluent, 
forming a nearly straight series. Columella long, lamellar. Septa 
numerous, close, granular, serrate above. Costae free and gra¬ 
nular. Endotheea and epitheea well developed, and some exo¬ 
theca between the costse. 

Distribution .— Fossil. Miocene: West Indies. 

Genus E'esmocladia, Beuss, Denleschr. cler Kais. AJcad. clerWiss* 
Wien , 1874, Bd. xxxiii. p. 87. 

Colony large, massive, bushy or fasciculate. Corallites very 
long, spring from small bases, and enlarge in series upwards. 
Series long, gyrose, narrow, not united by their walls. Cost© 
small. Columella parietal and spongy. Calicinal centres not 
distinct. 

Distribution. — Fossil. Eocene : Europe. 

II. Alliance EUGYROIDA. 

Fissiparous Astrseklas with confluent serial calices; calicinal centres 
indistinct, except when young. Walls united directly, or indirectly by 
exothecal structures, forming a massive colony. 

Tribe I. With entire septa. 

Tribe II. With dentate or denticulate septa, 

I, Genus Dendrogyra, Ehr. 

Genus Pectinia, Oken. 

Genus Eugyra, E. de Prom. 

Genus Pachygyra, Ed. & H. 

XL Genus Diploria, Ed. & H, 

Genus Stiboria, Etallon. 
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Genus Manicina, Eel. & II. 

Genus Myeandrina, Ed. & H. 

Subgenus Ccelorxa, Ed. & IT. 

Genus Lisptoria, Ed. & II. 

Genus M/Eandrastr/Ea, Ed. & II. 

Genus Brachym^andrina, Duncan. 

Genus Stelloria, d’Orb. 

Genus Platygyra, Ehr., absorbed. Cceloria becomes a 
subgenus. 

Tribe I. 

Genus Bendrogyra, Ehrenberg, Corall. des rotk Meer . 
p. 100 (IS34). 

The colony is massive and often columnar in shape, or simply 
convex. The corallites form tortuous series which are completely 
united by their walls. The calices are confluent and subihslinct 
in series, and are in shallow valleys between broad, flat, compact 
collines or ridges. The columella is formed of a series of com¬ 
pact swellings, or of small interrupted lamina), and is sometimes 
rudimentary. The septa are very thick, unequal, and close ; they 
are entire. The walls on the ridges are very stout, and some¬ 
times there is a slight depression along the axis of the ridge. 
Endotheea exists largely. The columns appear to be prong-shaped 
growths from large hemispherical masses. 

Distribution.—Recent. Antilles. Other localities unknown. 

The genus Pectmia, of Oken (1S15) in part, and the genus 
OtenoplujUia , Bana, 1846, merged into the genus Pectmia of 
Milne-Edwards & Jules Haime in 1857. The synonymy of the 
genus and species is given in the ‘ Hist, Hat. des Corall.’ vol. II. 
pp, 206-210 (1857). 

Genus Pectinia., Milne-Rdwards Sf Pules Haime , Hist. Hat. 
des Corall. vol. ii. p. 206 (1857). 

The colony is pedunculate or sessile, grows but little at the 
base, and presents a large calieular surface. The corallites are 
united by their walls, and sometimes with some ccmienchyuia. 
The calices are in series, are indistinct; their valleys are very 
long and broad; and the columella is lamcllary, and reaches 
from one end of the calieular series to the other. The septa 
are entire, stout, granular, and exsert* There are accessory 
laminee (palip) before the septa of the last cycle attached to the 
columella. Bidges (collines) well developed, may show inter- 
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mediate structure, united walls not very stout. Cost® sub equal, 
crested, bifurcating or plain near the base, and more cristiform 
near the calicular surface. Epitlieca rudimentary and inferior 
Endotlieca exists. 

Distribution .— Decent. "West Indies, Brazils. 

G-enus Etjg-yra, E. de Eromentel , I)esc. des Dol.foss. de VStage 
Neocomien, p. 30 (1857). 

Colony pedicellate interiorly, convex on the upper and enlarged 
surface. Corallites in series, intimately united by their walls. 
Oalicinal valleys meandroid in the centre of the colony, and ra¬ 
diating and straight towards the circumference. Calices indis¬ 
tinct. Columella absent. Septa entire, arched above. Endotlieca 
well developed. A folded and complete epitbeca. 

Distribution. — Dossil. Cretaceous : Europe. 

Genus Pachygyra, Milne-Edioar ds Sf Jules Haime, Gompt. 

Dend. de VAcad, des Sci. t. xxvii. p. 488 (1848). 

The colony is fixed by a thick peduncle, and is enlarged above. 
It is composed of corallites united by a costal and exotbeeal 
coenenchyma, which is dense and greatly developed, and reaches 
up to a certain distance below the summit of the walls. Calices 
in long, fiexuous, narrow, shallow series. The columella is 
lamellaxy, very thin, and continuous. Septa are entire, thin, 
close; and the costce are fine, subplane, and granular. The 
ridges hav T e a space along their axis, which presents the top of 
the intermural tissue. Epitheca rudimentary or none. Endo- 
theca exists. 

Distribution,—Dossil . Cretaceous and Oolitic; Europe. 

Tribe II. 

Genus Biploria, Milne-E dtvards Sf Jules Haime , Hist. Nat. 
des Corall. vol. ii. p. 401 (1857). 

Colony massive, spheroidal, hemispherical, or convex, with a large 
fixed base. Corallites in long series, united by their eostie, which 
are greatly developed, and between which there is some exotheca. 
The walls are thick, and in sections their upper edges are free 
and distinct from those of the neighbouring series. Hence the 
calicular valleys are separated by rather broad, convex, depressed 
collines marked on either side by costse. The calicinal centres are 
quite indistinct in the very sinuous valley-series, which are deep. 
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The columella is spongy, essential, and well developed. The septa 
are stout and exsert, and their dentations are close, subc(|ual. 

Distribution. — Fossil. Cretaceous: Europe. Eocene: Asia,— 
Decent. Caribbean Sea, Bermuda, and Chinese seas. 

Genus Stibobia, Etcillon , Lethcm Druntrutana (Zurich 186*1), 

p. 8SG. 

Colony massive, adherent by a small surface, and in the form 
of thin laminae Corallitcs in short series, which are more or less 
flexuous, united below, and separated above by a groove on top 
of the intercalicular ridge. Eidge resulting from the incomplete 
fusion of the corailite-walls. Calieiuai centres indistinct. Co¬ 
lumella absent. Septa dentate near the axis. An cpitheca exists 
covering costa) of the common plateau. 

Distribution. — Fossil. Oolitic: Europe. 

G-enus Manicina, Elirenbcrg , amended by Milne-Edumrds Sf Jules 
Haime , Hist. Hat. des Co rail. voL ii. p. 307 (1857). 

Colony massive, free or pedunculate, broad-based, subbemi- 
spherical, tall, and convex or subeonical or short. Corallitcs 
with their walls fused with those of their neighbours, except 
in young forms. Calieinal valleys long, broad and deep, united 
by simple or broad and furrowed collines. Calicos with indistinct 
centres. Columella spongy, essential. Septa close, thin, strongly 
granulated laterally, the principal with a puli form lobe, and with 
the free edge divided by fine teeth, which are regular, close, and 
largest near the columella. The common plateau is furnished 
with cosine, which are delicate and dentate, and are partly covered 
by an epitheca, which is readily detached. Eudotheea abundant, 
unequal. 

Distribution. — Decent. Caribbean Sea. 

Genus Migran in a. (pars, Lamarck ), MilneHdimrds Jules 

Haime , Hist. Hut. des Corail. vol. ii, p. 888 (1857). 

Colony massive, dense, convex, gibbose, subpiano or subsphe- 
roidal, largely fixed by its base. The series of corallitcs unite by 
their walls, which are compact, and produce long, simple ridged 
collines. The valleys are sinuous, long, but vary in length, depth, 
breadth, and meandroid nature. Calicos mostly indistinct, some 
may be circumscribed. Columella formed by masses of spongy 
tissue well developed. The septa are close, parallel, their inner 
edge thickened and enlarged transversely ; upper margin denti- 
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cnlafce ? moderately granular laterally. Union of the transverse en¬ 
largements of neighbouring septa near the columella often occurs, 
and gives a paliform appearance. Endotheca and epitheca exist. 

Distribution. — Fossil. Oolite: Europe. Cretaceous : Europe. 
Miocene: Europe; W. Indies ; Eaised beaches, E. Africa.— 
Decent. Indian seas, E. American seas, Caribbean, Pacific. 

A group of forms possessing very variably-shaped calices was 
once scattered amongst four genera, namely, Mceanclrina , Link., 
Dlcdyyyra , Ehr., Astroria , Ed. & EL, and Coeloria , Ed. & PL 

Miine-Edwards and Jules Haime united the last two genera, 
abolished the genus Dlatyyyra, and explained the distinct character 
of llceandrina. 

Hence in the c Histoire Naturelle des Coralliaires 9 the forms are 
all placed under the genus Coeloria. This is correct, because the 
characters of Astro7 % ia and Ccelorict may he recognized on the same 
colony. M. de Pourtales notices how difficult it is to distinguish 
forms of this genus which have very long calices from Meean- 
drinee . He proves that some Cadorim must come within the genus 
Ilceandrina. On the other hand, I have shown that the internal 
structures of Cceloria pctchycliila do not permit it to remain in the 
genus (Journ. Linn. Soc. vol. xvii. p. 301, 1884). 

There does not appear to be any satisfactory reason for sepa¬ 
rating the genera Mceandrina and Coeloria j and I consider the 
latter to be a sub genus of the former. But there is no warrant, 
as the late Dr. Briiggemann (Phil. Trans, vol. clxviii. p. 571) 
thought, for resuscitating the name Dlatyyyra , Ehr. 

Subgenus Cceloeta, (genus) Milne-Hdwards Sf Jules Haime , 
Hist. Nat. des Corail . vol. ii, p. 4<11 (1857). 

Colony massive, light, largely fixed at the base, hemisjffierical, 
convex, rarely subplane. The eorallites in series are united by 
their walls, forming simple interserial ridges. The length of the 
valleys, which are usually deep, varies greatly, even in the same 
colony, from that of a simple bud in which the calicinal centre is 
distinct to that of several centimetres. In the series the centres 
are indistinct. Columella parietal, and formed by trabeculae 
from the ends of the septa, may he spongy. Septa thin, minutely 
dentate, and granular laterally, Endotheca abundant. In sec¬ 
tions the fused walls are slender. 

Distribution. — Fossil . Miocene: West Indies.— Decent . Bed 
Sea, East Indies, Pacific. 
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Genus Leptoeia, llilne-Dtlwards Sf Jules Iluhne , Hist. Mat. 

des Corail. vol. ii. p. 405 (1857). 

Colony massive, very largely fixed. Coralliie scries unite l)y 
their walls, and the ridges at the surface are always simple, usually 
thin. The valleys are long, straight, or very sinuous, or both in 
the same colony. Calieinal centres perfectly indistinct. Columella 
lamellar, lobed, and projects where free in the series. The septa 
are slightly exsert, unite to the columella by means of trabeculae, 
and their dentations are small and irregular. Endotheca exists. 

Distribution .— Dossil. Cretaceous : Europe. Eocene, Oligo- 
cene, Miocene : Asia.— Decent. Indian Ocean, Pacific, Seychelles, 
Bodriguez, Bed Sea. 

Genus MiEAtfBRASTMA, Milne-Del-wards Sf Jules Jlaime, Hist. 

Mat. des Corail . vol. ii. p. 452 (1857). 

Colony massive, convex. Corallites in series united by their 
costs© or by their walls. Corallite ridges (or collines) at the surface 
rather broad, with or without a delicate groove. Valleys nume¬ 
rous, short. Calieinal centres distinct, hut united by septo-costan 
Columella small, latnellary. 

Distribution. — Dossil. Cretaceous: Europe. 

Genus Bracxiyhjsan’Beiu'A, Duncan . 

Syn. Cosloria (pars), Ehr. 

Colony large, low, attached, hut extending beyond fixed point, 
slightly convex above, Corallites in long series, mainly radia¬ 
ting from the centre. Wall between the series rudimentary, 
discontinuous, and consisting of series of knob-like projections. 
Upper surface of ridges with exsert sepio-cost®, spiiuxl and 
dentate, the upper wall-projections being visible. Calieinal 
centres not distinct. Columella small, essential, and receiving 
trabeculae from the septal ends, projecting as little processes 
between the septal ends. Septa stout, short, exsert, angular 
in outline. Endotheca well developed, and often extending 
between the discontinuous parts of the walls. Common plateau 
without a true wall, and with a strong folded cpithcca, from 
which spring the septa and columella. 

Distribution.—Decent. Bed, Sea, Mergui, Ascension. 

Genus Stelloria, dOrhigny.Mote stir les Dolygt.foss* 

p. 9 (1849). 

Colony massive, Corallites in series united by their walls, 
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producing ridges at tlic calieular surface ; these are simple, 
and are arranged in a radiating manner, and commence and end 
at the centres of star-like areas. The series are narrow, and 
the calicinal centres are almost completely indistinct. Columella 
absent or rudimentary. 

Dkirihibtion .— Fossil . Cretaceous : Europe and England. 


III. Alliance S YMPH YLLIO ID A. 

Fissiparous Astraeidse, with corallites in linear series with distinct cali- 
einal centres. Walls united directly or by costae, or only free to a certain 
extent. Septa dentate or spinecl or entire. 

Tribe I. With dentated septa. 

Tribe II. With entire septa. 


I. Genus Symphyllia, Ed. & H. 

Genus Phyllogyra, Tomes. 

Genus Dimorphopiiyllia, Reuss. 

Genus Stibastr/EA, Etallon. 

Genus Latiphyllia, E. de From. 

Genus Mycetophyllia, Ed. & II. 

Genus Ulophyllta, Ed. & H. 

Genus Tridacophyllia, Blainville. 

Genus Colpophyllia, Ed. & H. 

Genus Scapophyllia, Ed. & II. 

II. Genus Plerogyra, Ed. & II. 

Genus Physogyra, Quelch. 

Genus Phytogyra, d’Orb. 

The genera Isophyllia, Ed. & II., and Gyrosmilia, Ed. & H., are 
absorbed. 


Tribe I. 


Genus Symphyllia,” Milne-Fdivards Sf Jules Same , Hist. Hat. 
des CoralL vol. ii. p. 369 (1857). 

Syn, Isophyllia, Ed. & II. 

The colony is massive, convex above or subplane. The corallites 
are in short or long linear series, which are united by their walls 
completely, or having a slight groove between them, or united 
below by the walls and close to the surface by costae and cxotheca. 
Calieular centres distinct in the series. Columella spongy. Septa 
numerous, much spined. Collines stout, tall, may be furrowed 
on the top. Endotheca abundant. 

The genus is divided into groups of species characterized by the 
amount of mural fusion. In one group the walls are so united 
that no groove is seen on the “ collines ” between the corallites. 
In the second there is a narrow groove there ; and in the third 
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group tlie corallites are united below by their walls, and near the 
calicos by costse and exotheca. 

Distribution. — Dossil. J urassie: England, Eocene, Miocene : 
Europe.— Decent. Indian Ocean, New Holland, north of Carib¬ 
bean Sea. 

In thus limiting Symphi/llici , the genus is differentiated from 
IDussa . 

M. de Pourtales has shown that the genus Isophjllia , Milne- 
E cl wards & Jules Haimc, Pol. foss. des Terr, paleoz. &c. p. 87 
(1851), is not separable from Sj/mpJit/llia. It really only differs 
in that the dentations of the septa are subequal instead of being 
larger near the caUcular margin. The species of Isophi/llia must 
therefore be considered to belong to the genus Si/mplu/llia. 

After due consideration, it appears that the coral named Si/m- 
plnjllia Dtheridgii , nobis, Suppl. Brit. Eoss. Corals, pt. 3, p. 19, 
pi. vi. figs. 5-8, Oolitic Corals (Pal. Soc. Lond.), is correctly placed 
within the genus Sympliijllia and not in the following. 

Genus Phyllogxra, Tomes , Quart. Journ. GeoL Soc , 1882, 
vol. xxxviii. p. 430. 

“ The corallum has a more or less depressed and massive form, 
and is composed of a series of leaf-like expansions, proceeding 
laterally from a parent corallite, the curled-up margins of which 
unite and form sinuous eristiform ridges, the line of union of 
which is very distinct in the younger examples, but much less so 
in the older ones. Gemmations take place successively amongst 
the elongated septa (which must be regarded as costa) rather than 
septa), and generally towards the extremity of the leaf, and a more 
or less distinct line of calices is produced. There appears to bo 
no intercalicular gemmation. . . . When lateral gemmation has 
ceased, the corallum only increases in height by the growth of the 
single or serial corallites upwards. There is a common basal 
wall, which is either naked or costulatc, or has bands of rudi¬ 
mentary epitheca. It is by the folding inwards of this outer wall, 
and not by the growth of inner walls, as in Isastrm and Latimer- 
andra , that the sinuous ridges are formed.” 

Distribution .— Dossil. Oolite: England. 

This genus, according to its author, contains some remarkable 
anomalies, A study of the figures given (op, cit . pi. xvtii* figs. 5-7) 
of a species shows its eminently Symphyllian aspect, and the visible 
calices are the result of fissiparity. I introduce the genus here with 
doubt as to its value. Portions of a colony only have been found. 
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Genus Bimobphophyllia, Beuss, u Foss. ForamAnthozoen von 
Oberburq in 8teiermar7c” Denies, cl. Feds. AJead. der Wiss. 
Wien , 13rl. xxiii. p. 16, altered. 

Colony low, narrowly pedunculate, thin, with, an undulating 
margin. A central calice, with numerous septa which are con¬ 
fluent with those of other calices in eccentric circles; short or 
long, straight or curved ridge-shaped elevations pass from the 
margin of the colony, and are marked with cost®. The ridges 
enclose valleys with the eccentric calices, which do not appear 
to have columell®. Cost® distinct. 

Distribution .— Fossil. Jurassic, Eocene: Europe. 

Genus Stibastrsba, Ftallon , Ftudes Fed. sur le JElcmt Jura , 1858 ; 

F. de Fromentel, Introd . a Vetude des Folyp.foss. p. 164. 

Colony expanded, pedunculate. Calices disposed in series, 
more or less regular and long, around a central calice, directed 
to the circumference of the corallum. Series tolerably distant 
and united by their cost®. Septa thick and dentafced. Columella 
papillary. Epitheca strong and folded. 

Distribution. — Fossil. Jurassic: Europe. 

Genus Latiphyllia, F. de From . Introd. d Vetude des Folyp.foss . 
p. 164 (1858-61). 

Colony large, pedunculate, increasing fissiparously. Calices 
large, in series radiating from a central calice to the edge of the 
corallum, separate, and covered with epitheca. Columella absent. 
Septa large and distant. Cost® exist. Endotheca abundant. 

Distribution .— Fossil. Jurassic: Europe. 

Genus Mycetopityllta, Milne-Fdwards Sf Jules JETaime, Fist. 

Fat. des Corail. vol. ii. p. 375(1857). 

The colony is massive and fixed. The corallites are united by 
their very thin walls. The calices are in series in valleys, which 
are shallow and more or less sinuous, the interseptal loculi being 
almost superficial; the calieinal centres are especially indicated 
by the direction of the septa, which are not numerous, barely 
exsert, wide apart, and strongly and unequally dentated. Colu¬ 
mella rudimentary or absent. Endotheca vesicular and very 
abundant. Common plateau lobed, spinulose, and has a rudi¬ 
mentary epitheca. 

Distribution. — Fossil . Cretaceous: Europe. Eocene : Europe, 
Miocene: Europe.— Decent. Eastern seas. 
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Genus Ulophxllta, Milne-Ddwards Sf Jules Same , Hist. Mat . 
6W7. rol. ii. p. 377 (1857). 

Syn. Oulojohyllia, Eel. & TI. 

Colony massive, convex, low, or subplane above. Corallites 
united by their walls completely, and presenting narrow ridges 
between the long sinuous valleys of the calices, which are not very 
distinct. Columella spongy and slightly developed. Septa close, 
slightly exsert, granulated laterally, and deeply incised at the edge 
with long sharp dentations, which are largest near the columella. 
The endotheca is well developed, and the interseptal loculi are 
deep. The common wall has a more or less complete epitheca. 

Distribution .— Dossil. Jurassic, Cretaceous, Eocene, and Mio¬ 
cene : Europe.— Recent. Indian Ocean, Banda. 

Genus Teidacophyllta, JBIainvllle , Diet, des Sci. Mat. 
t. lx. p. 327 (1830). 

Colony tall, structures exceedingly thin. Corallites completely 
united by their very thin and often incomplete walls. Calicinal 
valleys subsinuous, long, broad, and very deep, separated by very 
thin, tall,irregular ridges. Calicinal centres fairly distinct. Co¬ 
lumella absent or very rudimentary. Septa very narrow above, 
slightly exsert, not close, subequal, and dentated. The dentations 
are delicate, ascending and subequal; those near the centre of the 
calices are the largest. Common, wall broken or festooned where 
free, with distinct, slightly projecting sinuous and spinose cost®. 
Dissepiments very oblique, convex, abundant, forming large 
vesicles ; but the interseptal loculi are rather shallow. 

Distribution. — Recent. American seas, Indian Ocean, Amboyna, 
Banda, China, Pacific. 

Genus Colpophyelia, MUn e-Ed wards cf Dales Ilahne , Hist. Mat . 
des CoraTL vol. ii. p. 383 (1857). 

Colony massive, light and fragile, with a broad base, or pedun¬ 
culate. Corallites united by their cost®, the walls never fusing 
at the calicular surface, where they are very slender. Calicinal 
valleys moderately long, flexuous, large, deep, with the calicinal 
centres more or less distinct. Columella rudimentary or none. 
Septa excessively thin, long, slightly exsert, and striated laterally; 
their free margin is delicately toothed and slightly excised near 
the middle. The common plateau has small lamellar cost®, broken 
up by dentations which are horizontal. 

Distribution. — Recent. Caribbean Sea. 
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Genus Scapophyllia, Milne-Fdwards Jules Uaime , Hist. Hat. 

des Cor all. yoL ii. p. 380, pi. 8. fig. 8 (1857); Ann. des idol 

Hat. t. x. ser. 3 (1849). 

Colony massive, tall, cylindro-conical, erect, dense. Corallites 
united by tbeir walls. Yalleys short, very fiexuous and shallow, 
and their ealicular centres distinct. Occasionally simple calices 
present. Columella small, deep. Septa few in number, exsert, 
very echinulate laterally, the larger enlarged towards the colu¬ 
mella, where the dentitions are the longest. Interseptal loculi 
deep. Dissepiments simple and wide apart. Collines variable in 
length, postulated, broad. 

Distribution .— Decent. Chinese seas, Japan. 

Tribe II. 

Genus Plerogyra, Milne-Fdioards §* Jules Uaime , Compt. Bend, 
de TAcad, des Sci. t. xxvii. p. 46S (1848). 

Syn. Gyrosmilia , Ed. & H. 

The colony is composed of a series of long, thick, sinuous coral¬ 
lites, which unite more or less completely by their walls. The 
calicinal centres are moderately distinct. There is no columella. 
The entire septa are exsert, large, distant, nearly smooth, and 
often folded a little. The interseptal loculi are broad, almost 
superficial, or deep, and are closed below by large vesicular dis¬ 
sepiments. The costae project but little, and disappear under a 
great development of mural vesicular tissue. Epitheca absent or 
rudimentary. 

The genus may be divided into three groups of species :— 

1. Species in which the walls are incompletely soldered. 

2. Species in which the walls are completely united, 

3. Species with suberistiibrm costm, a rudimentary epitheca, 

and endotkeea deep down in the interseptal loculi. 

This group includes the species of Gyrosmilia^ Ed. &PL, 
* 1857, which is therefore absorbed. 

Distribution.—Fossil . Cretaceous; Europe.— Decent. Singa¬ 
pore, Banda, East Indies, Bed Sea. 

Genus Physogyra, Quelch , Ann. Sf Mag. Hat. Wist . 1884, 
xiii. p. 293. 

Corallum compound, form massive, of very light structure, 
having the calieles in long, sinuous, more or less meandroid 
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series, with their walls fused throughout, so as to form a simple, 
very thin line of separation between the series. Calieinal centres 
generally distinct, indicated by the curving of the septa. Costas 
almost entirely absent. Epitheca very slightly developed. Septa 
thin, fragile, very prominent, distant, edge entire. Columella 
absent. Endotheca well developed, vesicular; the dissepiments 
continuous between the septa from the centre of the ealiele to the 
wall, very convex above, rather far apart above each other, thus 
forming vide interseptal chambers. Owing to this great develop¬ 
ment of vesicular endotheca, the series of calieinal centres are 
separated by wide ridges formed entirely by the ■thin wall and by 
the convex dissepiments which stretch from the centre to this 
thin wall. 

Distribution.—Decent . Banda. 

Genus Phytogyra, cVO rbigny,Note sur les Dolyp.foss. p. 6 (1849) ; 
Cours Element . de Dal. t. ii. p. 163, fig. 301 (1852). 

Colony formed of rather thick, low, horizontal branches, free at 
the sides and below, composed of series of short corallites, whose 
calieinal centres are indistinct, and whose wall is naked and costu- 
late. The columella is lamellar and continuous. The septa are 
entire and unequal, large. Increase by fissiparity. 

Distribution. — Fossil. Jurassic: Europe. 

D’Orbigny considers this genus to be a Dlerogyra from its large 
alternate septa, but it has a lamellar columella. The figure given 
by him shows a trifurcate branch. 

IV. Alliance MONTICULOIDA. 

Astrgeidcc with fissiparous and serial corallites, united by their walls, 
which form prominent collines radiating more or less, or monticules 
marked by costrc. 

Genus Aspidiscus, Koenig. 

Genus IIydnophora, Ed. & II. 

Genus Monticulastraja, Duncan. 

Genus Aspidiscus, Koenig , 1825; Milne-Edicarch $ Jules llaime , 
Hist. Hat des Corall . voh ii. p. 386 (185/), amended . 

Colony subhemispherical, free. Under surface concave, and 
marked by a well-developed concentrically folded epitheca. Series 
of corallites radiating from a short, straight, polar collhie to above 
the margin of the base; some series long, others between them 
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shorter. Oorallites united by their walls, which form superficial, 
convex, radiating collines, with the septo-eost® on their flanks, and 
crossing over the top, which is a semiridge. Septa denticulate, 
not in distinct cycles, close, small, moderately unequal. Calices 
indistinct. Columella absent. Costae bound the margin of the 
base superiorly, being directed radially. 

Distribution.—Fossil. Cretaceous : North Africa, Europe ? 

Genus Htdhophoba, Milne-Fdwards Sf Jules FLaime , Hist. Hat. 
des Gorall. voL ii. p. 419 (1857). 

Colony massive and largely adherent. Corallites in series, 
united by their walls; their surface-ridges are simple, stout, 
compact, and their continuity is frequently, and often regularly, 
interrupted, giving an appearance ot monticules separated by 
longitudinal and transverse valleys. Monticules marked with 
prominent costae. Calicinal centres indistinct. Columella absent. 
Septa barely exsert, thin, rather close, denticulated, meeting those 
of the opposite side of the series at their inner end, which is 
slightly enlarged and bifurcate. Dentations strongest near the 
axis of the valleys. Interseptal loculi rather deep. Endotheca 
simple, nearly transverse. 

Distribution. — Fossil. Cretaceous, Eocene, and Miocene : 
Europe. Eocene, Miocene : Asia.— Decent . Bed Sea, Indian 
Ocean, Pacific. 

Genus Moktictjlasteas a, Duncan, Fossil Corals and Alcgonaria 
of Sind, Fal. Ind. Ser. xiv. p. 87 (1880). 

Colony massive or foliated, sometimes pedunculate, irregular at 
its upper surface, and the base is covered with crowded radiating 
costae. Collines small, short or long, often very irregular and 
costulate. Columella continuous around the collines, lamellar, 
separating the septal ends. Endotheca highly developed. 

Distribution. — Fossil. Miocene; Sind, Asia. 

6. Subfamily Astrceidce agglomerated fissiparantes. 
Faviaceee (pars), Milne-Edwards & Jules Haime, Hist. Nat. des 
CoralL vol. ii. p. 426 (1857). 

Astaeid® forming massive or inerusting colonies. Corallites 
increasing by fissiparity, and sometimes by gemmation also, 
united by cost® or coenenchyma, or both, or by the walls only, 
not forming long series, or non-serial. 

itDor. Jotrmsr.— zooloot, vol. xrax 


7 
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Milne-Edwar ds and Jules Haime formed a subgroup of compound 
or colonial corals, which they placed between the Astrseidse which 
multiply by successive fissiparity and those which increase by gem¬ 
ination only, the eorallites in both, instances being united by their 
walls or by intermediate structures. This group, the Eaviaceoe, has 
genera the individuals of whose species increase by fissiparous 
division, and do not form series or have meandroid calices, but 
grow upwards independently so soon as to give the appearance of 
budding having taken place. The septa are always dentated and 
not entire. Now this group has greater affinities with the fissi¬ 
parous Astrseideo than with those which increase by budding, 
and, moreover, a critical examination of its genera shows that it 
is not homogeneous. 

The genus Mcecmdrastr&a, d’Orh, clearly belongs to the alliance 
in which G&loria, Mcecmdrina , and Leptoria are placed, and it has 
been noticed therein. 

The genus Facia , Oken, with its intermural comeneliyma and 
fissiparous and almost serial calices, is an ally of Dichocoenia , the 
distinction of the septal-edge structure being insufficient to sepa¬ 
rate the genera into subfamilies. 

On the other hand, Gfoniastrcea , Septastr&a, and ApJirasfrma 
should form au alliance, and be placed amongst the fissiparous 
Astraeidae. 

Eighteen genera are recorded, but only thirteen remain after 
revision. 

Alliances :—Eavioida, (xoniastrseoida. 

1. Alliance FAVIOIDA. 

Massive fissiparous Astraddle. Corallites united by costae and eoencu- 
chynia. Calices projecting’ but slightly or not at all above the common 
surface. Series very short, or only due to imperfect separation of the 
fissiparity. Septa entire or not. 

Tribe I, Septa entke. 

„ II, Septa dentated. 

1. Genus Dichoccenia, Ed. & II. 

Genus Barysmilia, Ed. &H. 

Genus Stenosmilia, E. de From. 

II. Genus Favia, Oken. 

Genus Favoidea, Reuss. 

Genus Baryphyllia, E. de From. 

Genus Spinellia, D’Achiardi. 
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Germs Phyllastr^ea, S. de From. 

Genus D’Achiarbxa, Duncan. 

Genera absorbed:— 

Fiscicella, Dana ; Ovalastr,ea 5 d 5 0i*b.; Ellipso- 
ccenia, d 5 Orb.; Thalamoccenia, d’Grb. ; Parastraia, 
Ed. & H. 


Tribe I. 

Genus Bxchoccenia, Milne-Bdwards Sf Jules Haime , Hist , Nat. 
des GoralL vol. ii. p. 199 (1857). 

The colony is massive, pedunculate, hemispherical, lobed, or 
plane, and the large upper surface presents ^numerous low ca¬ 
licos, some circular in outline, others united in short series. Colu¬ 
mella small, sublamellar, or subpapillary. Septa well developed, 
entire, usually exsert. Pali before most of the septa. Costae 
rather large, spinulose, and merging into the granular, dense, and 
highly developed intercalicular coenenchyma, and they are seen 
to the base. Epitheca rudimentary. Endotheca exists. Increase 
by fissiparity and upward growth, accompanied by eoenenchvmal 
development. 

Distribution .— Dossil . Miocene ; West Indies.— Decent. East 
and West Indies. 

Genus JBarysmxlxa, Milne-Ddwards Sf Jules Haime , Oompt. Bend, 
de VAcad . des Sci. t. xxvii. p. 468 (1848), amended. 

The colony consists of a basal peduncle, or stout, tall trunk, on 
the top of which are variable numbers of corallites, separated by 
a coenenchyma which consists of layers of mural and costal growth. 
Calicos slightly projecting, free, in more or less transverse, straight, 
and parallel series ; they are subelliptical in shape, and the long 
axis is perpendicular to the direction of the series. Columella 
rudimentary or absent. Septa close and slightly exsert, entire. 
Oostse visible from the base and largest near the ealices. Epi¬ 
theca absent. Endotheca present. Increase by fissiparity and 
upward growth. 

Distribution .— Dossil . Cretaceous : Europe. Miocene: West 
Indies. 

Genus Stehosmilia, D. de Dromentel , Pal. Drang.? Terr . or it. 
p. 383 (1870). 

Colony massive, pedunculate, large, and convex above. Caliees 
oval, often serial and uasymmetrical, distant, free to a slight 

7# 
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extent. Columella lamellarj. Septa non-exsert, irregular, entire. 
Costa* visible near the calicos and over the common wall of the 
peduncle. Peduncle growing by accumulation of layers of coouon- 
chyma, by which the corallites are separated. Endotheca exists. 
Increase by fissiparity. 

Distribution. — Fossil . Cretaceous: Europe. 

Tribe II. 

Genus Fayia, Olcen, Lelirb. der Naiurg. t. i. p. 67 (1818), amended ; 
Milne-Fdwards Jules Ilaime, Hist . Mat. des (dorall* vol.ii. 
p. 426 (1857). 

Syn. Fiscicella, Dana ; Ovalastrcea , d’Orb. ; Fllipsocoenia, 
d’Orb.; Thalamocoenia , d’Orb.; Farastrcea , Ed. & H. 

Colony hemispherical, convex, lobed, rarely subplane, fixed,free or 
incrusting. Corallites united by their costae and by a cellular exo¬ 
theca. Caliees variable in distance, with free margins, subcircular, 
oval, deformed in outline. The columella is spongy. The septa 
are exsort, cross the wall, and the septo-costm unite with those of 
other caliees, or are separated by a groove. The septa are dentate, 
and the inner teeth simulate pali. Endotheca well developed. 
Epitheca often exists. Increase by fissiparity, the resulting coral- 
lites soon becoming separate. 

Distribution. — Fossil. Jurassic; Europe, England. Cretaceous: 
Europe, England. Eocene and Miocene: Europe.— Decent. At¬ 
lantic, Caribbean, Eed Sea, Indian Ocean, Pacific, Australian seas. 

Genus Favoidea, Hems, Foss. Korall. von der Insel Jam , 

4 Novara 5 Fay edition, p. 168. 

Colony gibbous or fiat on the free surface, massive. Caliees 
rather distant and irregular in shape, shallow. Columella absent. 
Septa not numerous, unequal, spinuloses, and usually thin; they 
extend beyond the calicular margin as costa*, and gradually merge 
into the coenenehymal surface, not uniting with those of other 
caliees. A cellular exotheca between the corallites. Endotheca 
exists. Increase by fissiparity of the corallites at the caliees. 

Distribution. — Fossil. Tertiary of Java; and Miocene, West 
Indies. 

Genus Baryphyllia, F. de Fromentel , Introcl a P etude des Polyp. 

foss. p. 189 (1858-60). 

Colony having a tall trunk, on the top of which the corallites 
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are free only for a small space. W all naked, and covered with 
granular cost®. The trunk grows "by the superposition of layers 
derived from the cost® of the corallites. Columella none. Septa 
slightly exsert, and regularly dentate. 

Distribution. — Fossil. Jurassic and Cretaceous: Europe. 

This genus corresponds to JBarysmilia , but has dentate 
septa. 

Genus Spxfellxa, cTAchiardi , “ Qorall. foss. clelV alpi Veneti” 
Mem. della Soe. Italia di sci. not. tom. iv. no. 1, pt. 2, p. 16 
(Milan, 1868). 

Colony in the form of a pedunculate lamina, attached, upper 
surface slightly convex. Corallites in long or short series, some¬ 
times flexuous, not united by their walls above. Columella 
absent. Calieular centres distinct. Epitheca well developed. 
Intercorallite eoenenehyma developed and uniting the corallites. 

Distribution, — Fossil. Eocene : Europe. 

Genus PhyllastMa (non Dana), E. de Fromentel , Pal. Frang., 
Terr. crei. p. 488 (1879). 

Colony tall, in the form of dendroid tufts. Corallites united 
together by a well-developed exotheca. Oalices oval, often 
deformed by fissiparity. Columella lamellar and short. Septa 
large, in six cycles, and continued beyond the calices as short 
cost®, which lose themselves in a granular eoenenehyma, which 
fills the intercalicinal spaces. 

Distribution.—Fossil. Cretaceous : Europe. 

Genus D’Acjeiabuia, Duncan, Fossil Corals and Alcyonaria of 
Bind , Pal. Ind. ser. xiv. p. 92 (1880). 

Colony large, massive, cylindrical or lobate, Corallites sepa¬ 
rated by a dense eoenenehyma, which is granulate or semilamellar 
at the surface. Calices separate, circular or deformed, rising 
slightly above the eoenenehyma, shallow. Columella flat, variable 
in development, papillary or not. Septa alternately large and 
small, barely exsert, dentated. Pali small and before the large 
septa. Cost® rudimentary on the calices, not found over the 
eoenenehyma, hut occasionally existing on the flanks of the colony. 
Coenenchyma cellular, dense. Endotheea exists. Increase by 
extracalicular gemmation and sometimes by fissiparity. 

Distribution,—Fossil* Miocene: Sind, Asia. 
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II. Alliance GONIASTRjSEOIDA. 

Massive fissiparons Astraddle. Corallites united by their walls, without 
coenenchyma, not forming serial calices. Septa dentated. 

Genus Goniastb^ba, Ed. & EL 
Genus Lamellastr^ja, Duncan. 

Genus Aphrastrjsa, Ed. & II, 

Genus SeptastrjeAj d’Orb. 

Genus Gontastiuea, Milne-Fdwards Sf Jules Haime , Hist. Wat. 
des Corail. vol. ii. p. 444 (1857). 

Colony massive, convex or lobed, dense. Corallites prismatic, 
and intimately united by their walls, which are simple, compact, 
and thick. Calices polygonal, rather deep. Columella spongy. 
Septa rather exsert, denticulate. Pali before all the septa, except 
those of the last cycle, denticulate. Endotlieea abundant. Com- 
mon plateau covered by a thin and complete epitheca. Increase 
by fissiparity and also by gemmation. 

Distribution. — Fossil. Cretaceous: Europe. Tertiary,-— Decent. 
Eecl Sea, Indian Ocean, North-Australian seas, Pacific. 

Genus Lameleastbjea, Duncan , Quarterly Journal of the Geolo¬ 
gical Society Fossil Corah of the West-India Islands ”), vol. 
xxiii. p. 19, pi. i. figs. 2a f 2b (1867). 

Colony massive. Corallites united by their walls, and poly¬ 
gonal in transverse outline. Calices polygonal. Columella essen¬ 
tial and lamellar, stout. Septa unequal, dentated. Pali absent. 
Endotlieea scanty. Reproduction by fissiparity through the 
columella, a portion of it remaining as a large septum; also by 
marginal gemmation. 

Distribution. — Fossil . Miocene: "West Indies, 

Genus Aphrastr2ga, Milne-Fdwards Sf Jules Haime , Hist. Wat. 
des Corall. vol. ii. p. 451 (1857). 

Colony convex and very light and cellular. Calices with simple 
margins, polygonal. Walls very thick, but entirely vesicular, 
Columella spongy. Septa exsert, dentate, with pali or paliform 
lobes before all the cycles-of septa except the last. Endotlieea 
vesicular and very developed. Increase by fissiparity. Common 
plateau with a complete epitheca. 

Distribution. — Recent. Indian Ocean, 
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Genus Septastrjea, $Orbigmj , Aftfe fes Polyp, foss. p. 9 

(1849). 

Colony massive, subplane, convex or sub dendroid. Corallites 
united by their walls. Calices polygonal, and their margins 
soldered to those of their neighbours, forming simple ridges, or 
showing a delicate furrow of separation. Septa large. Columella 
rudimentary or absent. Pali absent. Eissiparity of calices. 

Distribution . — Fossil. Lias : England, Europe. Eocene : 
Europe. Miocene: America, Europe. 


CHAPTEE IV. 

Subfamily Astreidje agglomerate gemmantes. Alliances. Genera. 

7. Subfamily Astrmidce agglomerated gemmantes. 

Syn. Stylinacece agglomerates , Ed. & EL; Astrcsacece , Ed. & EL ; 
Merulinacece, Ed. & EC.; JShMnoparida (pars), Ed. & EL : combined. 

Massive and foliaceous colonies. Corallites increasing by 
gemmation from the wall, from within the ealiee, and from inter - 
corallite tissue. Corallites joined by costm, exotheca, or peri- 
theca, or fused by their walls. Septa entire or dentated. Endo- 
theca vesicular, rarely tabulate. 

The Agglomerate Stylinm of Milne-Edwards and Jules Haime 
(op. cit. vol. ii. p. 232) were separated from their Astrasacese, or 
massive budding Astrmidm, because these last bad dentate septa. 

In joining these groups into a subfamily no violence is done. 
As a subfamily the genera collect very naturally into two groups 
of Alliances. In one the corallites are separate, by their walls 
being united by eostse, exotbeca, or peritheca ; and in the other 
the walls are fused entirely, sometimes not joined at the calieular 
surface. 

Alliance I. Grbicellqxda. 

„ II. Placoccenxoida, 

„ III. Stylinoida. 

„ IV. Phylloccenioida. 

„ V. C YATHOPH0RIDA. 

„ ' VI. Pentaccenioida. 

„ VII, Elasmoccenioxda. 

„ VIII. Echinoporoida. 

Group-Genus Gal axe a, Oken. 

„ Leptastr/Ea, Ed. & H. 
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Alliance IX. Barysastr/eoxba. 

„ X. Astroccenioiba. 

,3 XI. ISASTRJSQIBA. 

„ XII. Latimjsandroijda. 

Group-Genus Merulina. 

Alliance XIII. Plerastr^eoiba. 

„ XIV. Tabuloxda. 

Group-Genus Moseleya. 

„ Bictygphyllxa. 

Sixty-eight genera are recorded, hut revision admits of fifty- 
five only® 

I. Alliance ORBICELLOIDA. 

Massive budding Astrseidse, with the eorallites united by costas, exotheea 
or intermediate tissue. Columella spongy or papillary. Septa dentated. 
With or without pali. 

Genus IlELXASTRiSA, Ed. & H. 

Subgenus Ulastrjea, Ed. & H. 

Genus Brachyphyllia, lleuss. 

Genus Cyathomorfha, Reuss. 

Genus Solenastr^ea, Ed. & H. 

Subgenus Cyphastigea, Ed. & H. 

Genus Pi-iymastrzea, Ed. & H. 

Genus PLESXASTRiEA, Ed. & II. 

Genus Antulbastr^a, Duncan. 

Genera Ulastr&a, Ed. & H,, and Cyphastrcea , Ed. & II., become 
subgenera. 

The genera Agathxphyllia, Reuss, and Amphiastrjsa, Etallon, are 
absorbed. 

Genus Hebiastma, Milne-Ihlwanls <$f Jules Haime, Hist » Mat. 
des Cor all, vol ii. p. 456 (1857). 

Colony of various shapes, convex, subspherical, subplan,e, short 
or tall, adherent, incrnsting, or free. Corallites united by con¬ 
tinuation of the exotheca, which exists between and beyond the 
cost ed beneath the surface, rarely by the costas themselves. Walls 
usually, but not invariably, stout. Calicos with free circular 
margins, more or less erateriform and elevated. Columella well 
developed, spongy, and not projecting, with a plane free surface. 
Septa exsert or not, with well-developed lamina, thicker near 
the margins than near the columella, where there is often a 
paliforxn tooth, dentate. Costae well developed, passing over the 
surface fox* some distance ; where seen on the wall of a corallite, 
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they are lamellar and well developed, often spiny. Endotheca 
well developed. Exotheca between and usually beyond the 
costs©, well developed. Epitheca may or may not exist. Gem- 
mation inframarginal, and from the area between the calices. 

Distribution. — Fossil. Oolitic, Cretaceous, Eocene : Europe, 
India, Borneo. Miocene, Pliocene : Europe, Asia, West Indies. 
— Decent, Bed Sea, Indian Ocean, Pacific, Caribbean Sea. 

Sub genus Ulastrjea, (genus) Milne-JEclwards Jules Maine , 

' Ann. des Sci. Wat. 3 e ser. t. x. pL 9. fig* 4, et t, xii. p. 116 
(1850). 

This genus has but one species, which has all the characters of 
Me liastrcsa, and its septa and cos tie are exceedingly echinulate, 
The species is Orbicella crispata , Eana,= TJlastrcea crispata , 
Ed. & PL, and these are now the synonyms of Meliastrcea crispata , 
Dana, sp. The species is recent, and from the Indian Ocean. 

Genus Brachyphyllia, Beuss, Denlcsch . der Wien . Alcad. der 
Wiss. t. vii. p. 103 (1854); M.-BJd, Jules Same , Mist. 
Wat . des Cor all. t. ii, p* 479 (1857). 

Colony massive, short, convex, or subplane, fixed by a large 
base. Corallites large, united by their well-developed costEe. 
Calices projecting above a common surface, which is formed of 
much exotheca; and the costae, large, separate, shallow, circular in 
outline. Columella well developed and spongy, or small and 
papillary where free. Septa numerous and regularly erenulated. 
Costa© well developed, erenulated, confluent. Endotheca and exo¬ 
theca well developed. Epitbeca absent. Gemination lateral and 
subbasilar, the colony increasing at its circumference. 

Distribution .— Fossil. Cretaceous, Eocene; Europe. Miocene : 
West Indies, Trinidad. 

Genus Oyatiiomorpha, Beuss, “Pal. Stud, iiber die cilt. tertiarsch. 
der Alpen” Denies, der K. Alcad. der Wiss. Wien, 1869, 
p. 243, and indefinitely, 1868, p. 14 

Syn. AgatliiphjUia , Beuss. 

Colony increasing by extracalicular budding, massive. Calices 
circular or broadly elliptical, projecting, well separated, margins 
rounded, Eossa large, shallow; columellary area circular and 
deeper than rest of fossula. Columella papillary, not projecting. 
Septa numerous, close ; primaries and secondaries with an inner 
and outer paliform lobe; tertiaries with the same in a modified 
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degree. Cost® continuous with the septa, passing oyer the outer 
surface of the wall, rarely confluent. A marked depression between 
the eorallites. Endotheca exists. Epitheea often in bands. 
The young colony consists of a few eorallites comparatively 
without union, except by the base of the beds. 

Distribution .— Fossil. Eocene : Europe. 

This genus supersedes Ar/athiphyllia , Eeuss. 

Genus Phtmastma, Milne-Fdwards $ Jules Haime , Hist. Nat. 
des Corail, y ol. ii. p. 499 (1857), amended ; Duncan, Froe. 
Zool. $oc. 1883, p. 408 (June 19). 

Syn. Amphiastrcea , Etallon. 

Colony massive, tall or very short, with a convex or plane free 
surface. Oorallites more or less prismatic, increase by extracali- 
cular gemmation, and are joined together by short growths from 
cost83 or from the wall, which are placed with some regularity iu 
vertical series ; elsewhere they are separate. An epitheea exists, 
which may environ the growths. Calicos separate, unsymmetrical. 
Columella present. Septa variable in number, dentatecl. Cost® 
may or may not he apparent. 

Distribution. — Fossil. Jura: Europe.— Decent. Indian Ocean; 
Mergui. 

M. Etallon described the genus Amphiastrcea in 1858, and M. 
de Eroinentel introduced it in his 4 Introd. a V etude des Polyp, 
foss.; ’ but neither had studied the recent fauna; had they done so 
they would have found their fossil form to be of the same genus 
as Fhjmastrcea , Ed. & II., 1848. Amphiastrcea is absorbed, 

Klimzinger, in his excellent work on the Corals of the Rod 
Sea, unites the genera Oijphastrcea and Solenastrcea of Milne** 
Edwards and Jules Haime. Cj/phastrcea, Ed, & IX,, has all the 
characters of Solenastrcca, and iu addition the septal lamina) are 
perforate, trabeculate, and cribriform, except close to the wall, 
where they are 1 solid. Some modem Solonastrmans have this 
character, and hence the proposed union. The fossil Gyphmbrma 
costata , nobis, of the West-Indian Miocene has exceedingly 
cribriform septa, so that the distinction is not modern. The 
character has nothing to do with fossilization or with wearing, and 
it is general over the whole of the eorallites of the species. But 
some fossil Solenastneans have solid, non-cribriform septa. 
There is not a generic distinction between the two forms ; but 
Cyphastrcea, which is more recent than Solenastrcea, had better 
become a subgenus. 
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Genus SoLEFASTBiBA, Milne-Edwards Sf Jules Haime, Mist. Wat. 
des Corall. yoL it. p. 495 (1857), altered. 

Colony massive but light, convex above, incrusting or tall, often 
gibbous, rarely plane. Corallites long or short, united by a well- 
developed exotheca, which extends beyond the small costas. 
Calices with free margins, which are usually circular, but some¬ 
times unsymmetrical in outline. Columella spongy or feebly 
developed. Septa thin or stout, imperforate, dentate. Endotheca 
fairly developed. Gemmation extracalicinal. 

Distribution. — Eossil. Eocene: Europe, Borneo. Oligocene : 
England. Miocene: Europe and West Indies. Crag: Eng¬ 
land (P).— Subfossil . Bed Sea.— Decent. Red Sea, Indian Ocean, 
Singapore, Caribbean Sea. 

Subgenus Cyphastbjea, (genus) Milne-Edwards Sf Jules Marne, 
Mist. Wat. des Corall. vol. ii. p. 484 (1857). 

The generic characters are as in Solenasircea , but the septa are 
cribriform. 

All so-called Solenastrseans with cribriform septa must enter 
this subgenus, and all the recorded species of the genus, according 
to Milne-Edwards and Jules Haime. 

Distribution. — Dossil. Miocene: West Indies.— Decent. Red 
Sea, Caribbean Sea, Pacific, Australian seas. 

Genus PlesiastEjEa, Milne-Edwards Sf Jules Mamie, Mist. Wat. 
des Corall. vol. ii. p. 489, pi. D 7. fig. 5 (1857). 

Colony variable in shape, massive, convex or subplane above, 
with a naked and costulate common wall. The corallites may 
have thick or thin walls, be close or distant, and in the first 
instance may fuse interiorly, and in the last may have a feeble 
exotheca between them. Calices shallow, circular and free. Colu¬ 
mella spongy. Septa well developed, exsert, denticulate near the 
calicular edge. Pali well developed and in contact with all the 
septa which precede those of the last cycle. Endotheca very 
feebly developed. Costae and exotheca usually well developed. 
Epitheca absent. Gemmation occurs in the interealicinal areas. 

Distribution. — Eossil. Eocene : India (Sind). Miocene : 
Europe, Sind, Asia.— Decent. Pacific, North-Australian seas, 
Indian Ocean, Caribbean Sea. 

In the Tertiary deposits of San Domingo are several species of 
Dlesiastrcea-lookmg corals (Duncan, “ West-Indian Corals,” Proc. 
Geol. Soc., Nov. 1868, p< 87 et seq. and pis. iv. & v.). There are 
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the usual attributes of Flesiastrcea present, but the exotlieca is 
in excess and there is an epitheca. The columella is papillary 
and more concentrated than is shown in the drawing (pi. iv. 
figs. 4 a & 5). 

This group includes Flesiastrcea distam,JP. globosa^ and P. ranea , 
nobis. 

Another species, Flesiastrcea spongiformis , Duncan, op. citi. 
p. 39, pi. iv. figs. 6 a, 65, requires a new generic environment. 

Genus Autillastrjsa, gen. nov. 

Colony very convex above, pedunculate and attached. Oalices 
close, barely projecting; fossula shallow. Columella cylindrical 
and flattened in young, styliform in old calices. Septa sub- 
equal, few, well developed. Pali before all cycles except the 
last. Costse subequal, projecting, ending in exotheea, which is 
cellular and well developed. Endotheca scanty. Epitheca rudi¬ 
mentary. 

Distribution.—Fossil. Miocene: San Domingo. 

II. Alliance PLACOCCENIOIDA. 

Massive budding Astrpeidae, with corallites united by cost® or by exo¬ 
theca. Septa entire. Columella lamellary, or a septum reaches the axial 
space. 

Genus Placocgbnia, d 5 Orb. 

Genus Placophora, E. de From. 

Genus Pleurqstymna, E. de From. 

Genus Placocoenia, iVOrbigny , Note sur les Tolgg. foss. p. 7 
(1849); Goldfuss , Petr. Germ, pi, 24. fig. 2. 

Colony massive, Calices large, circular, or oval, rather distant, 
united by cost®. Columella lamellar and well developed, or in 
three papilla. Septa entire, unequal, of the deeamerai or of hex,a- 
meral type. Cost® thick and well developed, eristiform or 
granular. Gemmation between the calices. 

Distribution.—Fossil Oolite and Cretaceous: Europe. 

’Genus Placophora, F. de Fromentel , Pal Franc;., Zoopk Terr. 

crH. p. 495 (1879). 

Colony expanded, with a subplane surface formed by close 
laminae, slightly granular on the surface, on which the calices are 
free to a slight extent. Calices round or slightly oval, distant 
(5—8 mm.). Columella large, lamellar. Septa well developed 
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and slightly undulating (entire ?). There are 36 septa, unequal 
according to cycles. 

Distribution .— Fossil. Cretaceous : Europe. 

Genus Plettbostylina, JEJ. cle Fronientel , Introcl ci Vetade des 

Polyp, foss* p. 201 (1858-61). 

Colony in a convex mass or in extended lamina*. Calices 
circular or polygonal in places. Septa entire, few; one large 
septum reaches the centre of the calice and swells there, after the 
fashion of a columella. Corallites united by their walls or hy 
epitheca, which covers the walls. Common plateau naked and 
costulate, or presenting a slightly developed epitheca. 

Distribution. — Fossil. Oolite: Europe. 

There is much that is unsatisfactory about this genus. The 
epitheca uniting the corallites and not covering the “ plateau 
comxmin. ” is difficult to understand. Perhaps the author of the 
genus meant exotheca uniting the corallites. 

TIL Alliance STYLINOIDA. 

Massive budding Astrahdse, with corallites united by their eostse or by 
exotheca. Columella styliform. Septa entire and dentated. Pali may 
be present or not. 

Tribe I. With entire septa. 

Genus Stylina, Link. 

Genus Psammoccenia, Ed. & H. 

Tribe IT. With dentate septa. 

Genus Colximnastrjea, Ed. & H. 

Genus Stylastrjea, E. de From. 

Helioccenia, Etallon, appears to be a subgenus of Stylina. 

Tribe I. 

Genus Stylina, Lamarck , 1816; Milne-Fdtva-rds Jules Haime , 
Hist. Wat. des Cor all. vol. ii. p. 233, amended. 

Colony in the form of subplane, convex, gibbous masses, or 
dendroid. The corallites are united by their costae and well- 
developed exotheca, or only here and there, and terminate at the 
free surface in little conical elevations more or less projecting. 
The calices on these elevations are for the most part circular, 
free at their margins, and usually distant. The columella is 
styliform and projects. The septa are exsert, well developed. 
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and numerous or few. Occasionally some primaries are larger 
than others. Cycles hexameral, or octameral, or decameral. The 
walls are thick. Costs well developed. The endothecal dissepi¬ 
ments are simple or subvesicular. Gemmation is from the wall 
outside of the calice and from the intercalicular space. 

Distribution-—Fossil Trias: Europe. Oolite: England and 
Europe. Cretaceous : Europe. 

Selioccenia, Etallon (genus), appears to differ from Stylina in 
having eostso which do not extend far from the calicular margins. 
The columella is sometimes a little compressed. These are hardly 
generic distinctions, and 1 propose to consider Heliocoenia as a 
subgenus. 

Genus Psammoccenia, Milne-Edwards Sf Jules Same , Sist. 

Sat. des Corail vol. ii. p. 285 (1857). 

Colony massive. Oorallites separated by exotheca. Calices 
unequally close and irregularly projecting, small. Columella 
styliform. Septa divided into six simple systems and there are 
six pali. Intercalicular area granular, and hardly striated with 
costae. 

Distribution.—Fossil Ligsdorf (Haut Eh in), Europe. 

Tribe II. 

Genus Oolumnastejea, Milne-Fdwards Sf Jules Same , Sist. 
Sat. des Corail vol. ii. p. 262 (1857). Illustrated by Eeuss, 
Denkschr. der Wien. Akad. der Wiss. t. vii. pi. 14. figs. 1 & 2 
(1854), and Duncan, “ West-Indian Corals,” Proc. Geol. 
Soc., Dec. 1867, pi. v. figs. 1 a & 1 b (by error the word “ sto- 
loniform” was printed for “ styliform,” p, 18). 

Colony massive, convex, lobed, or subdendroid. Coral Lites 
united by cost®. The calicos are moderately deep, circular, and 
projecting, and have their margins free. The columella is styli- 
form and not much developed. The septa arc thin, arched where 
free, denticulate. There are pali which form a single crown. 
The costae are well developed. The gemmation occurs from the 
intercorallite tissue. 

Distribution .— Fossil. Cretaceous : Europe. Eocene: West 
Indies. Pliocene: Europe. 

E. Pratz has shown that the septa of the species of this genus 
are not entire at the free edge. 
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The following genus is not satisfactory in the face of the 
possibility of Stylina having dentate septa 

G-enus Stylastk^ea, F. de Fromentel , Intro d. a Vetude des Polyp, 
foss . p. 223 (1858-61). 

Colony convex, massive. Corallites circular in outline and 
united by a considerable development of the costse. Oalices pro¬ 
jecting, circular. Columella round, styliform, and well developed. 
Septa strongly and regularly dentated. Costse well developed, 
and pass towards those of the neighbouring calices without being 
actually confluent. Gemination between the calices. 

Distribution. — Fossil. Cretaceous : Europe. 

IV. Alliance PHYLLOCCENIOIDA. 

Massive budding Astraeidae. Corallites united by then* costse, with or 
without the intervention of exotheca. Columella absent. Endotheca 
vesicular or tabulate. 

Tribe I. With entire septa. 

Genus Phylloccenia, Ed. & H. 

Genus Convexastr,ea, d s Orb. 

Tribe II. With dentate septa. 

Genus Adelastjeuea, Reuss= Confusastrasa, Ed. & E. 
Tribe I. 

Genus Phylloccenia, Milne-Hdwards Sf Jules Same, Hist. Hat. 
des Gorall . vol. ii. p. 272, 1857 {non Laube ), amended . 

Colony convex, subspherical, with a large base, or pedunculate, 
or subplane. Corallites costulate and united by much exotlxeea, 
parallel or divergent. Calices circular or deformed, free at the 
margins, and projecting. Columella absent or rudimentary. 
Septa large, entire, exsert, and well developed. Costas well 
developed, prominent, uniting calices. Endotheca abundant and 
often vesicular. Gemmation occurs between the calices. 

Distribution. — Fossil. Cretaceous : Europe. Eocene: Europe, 
Sind in Asia. Miocene : San Domingo. 

The form described by Laube from St. Cassian is not of this 
genus. This is proved by the magnified view of the section. 
There is a double wall to the ealice, one marginal and the other 
beyond. Neither is the form a species of Qyathocmnia, Duncan. 
It comes within the Elasmocoenioid alliance (see p. 115). 



112 


PBOE. P. MABTIH DOTCAlPs BEVTSIOF OP THE 


Germs CoHVEXASTBiEA, cVOrbiyny , Note sur les Polyp, foss. p. 9 
(1849). Illustrated by Milne-Edwards & Jules Haime, 
Brit. Boss. Corals, Pal. Soc. pi. 23. figs. 5 & 6, and Hist. Hat. 
des Coral!. voL ii. p. 277 (1857). 

Colony convex, gibbous, or dendroid. Corallites united by 
their well-developed costae. The walls are cylindrical, and their 
ealicinal margin is hidden by the septo-costse, which are few in 
number, straight, exsert, and slightly granular. The septa are 
few in number, continuous with the costae, and these last clo not 
all reach from ealice to calice, and there is often an intercalicular 
furrow. Tii ere is no columella. 

Distribution. — Fossil . Trias ; Europe. Oolite: England and 
Europe. 

Tribe II. 

Genus Abelastbje A 3 Beuss, Denlcschr. cler Wien. Ale ad. der Wiss. 
t. vii. p. 115 (1854), correcting the name Gonfiisastrcea, 
cVOrb.; and Milne-Edwards & Jules Haime, Pol. foss. des 
Terr. pal. p. 98 (1831). 

Syn. Gonfmastrcea , d’Orb. 

Colony massive, with a plane or convex surface. Corallites 
intimately united by their eostm, which sometimes are confluent. 
Caliees large and very slightly projecting, shallow, with margins 
rounded oft, resembling circular bourrelets. Walls of caliees 
rudimentary. Polygonal grooves between the caliees indicating 
the junction of corallites. Septa well developed and uniting by 
their inner edges without the intervention of a columella. 

Distribution. — Fossil. Trias: Europe. Oolite: Europe, Eng¬ 
land ? Cretaceous: Europe. 

The unelassical word Gonfusastrcea was abolished by Beuss. 

V. Alliance CYATHOPHOROIDA. 

Massive Astrrcidsc, increasing by gemmation. Corallites separated by 
ecenenchyma or exotheca. Columella absent or present,. Dissepiments 
or transverse tabulae. 

Genus Cyathophoea, Mich. 

Genus Aeeacis, Ed. & H. 

Genus Psammophora, E. de From, 

Genus Cyathophoea, Michelin , Icon. Zooph. p. 104 (1843), 
amended. 

Colony massive, convex. Corallites united by their costa) and 
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exotheca. Calices slightly projecting, circular, united by cost®. 
Columella absent. Septa unequal, but not numerous. Endo- 
tliecal dissepiments stretelling across the internal cavities of tlie 
corallites like tabula. 

Distribution. — Fossil. Oolite: England,Europe. Cretaceous: 
Europe. 

G-enus Abeacis, Milne-Edwards Sf Jules Same , Qom/pies Bend, 
de VAcad. des JScL t. xxix. p. 70 (1819). 

Colony massive and Astraiform. Calices circular or deformed, 
separated by coenencliyma. Ccenencbyina spongy and ecbinulate 
on the surface. Walls of corallites distinct from the surrounding 
coenencliyma. Septa unequal, entire, principal uniting in the 
axis. No columella. Endotheca rudimentary, or as well- 
developed horizontal tabuliform processes. 

Distribution.- — Fossil. Eocene: Europe, Borneo. 

Genus Psammophoba, E. de Eromeniel , Bat. Frang., Zooph. Terr, 
cret . p. 494 (1879). 

This genus was created for Stylophorina with a papillary 
columella, before such a thing was found. M. de Eromentel 
subsequently found a coral in the d’Orbigny museum which 
presented the characters of the Styiophorinae and also a papillary 
columella. 

The figures given (pi. 90. fig. 4) show a wretched specimen. 
However it has a compressed, thin, laminate form with calices 
on both sides. There are four cycles of septa and fine cost®. 
Calices wide apart. 

It is not one of the Stylophorin®, and I place it here with 
some doubt. 

Distribution* — Fossil. Cretaceous: Europe. 

YL Alliance PENTACCENIQIDA. 

Agglomerate Astrseidse, increasing by gemmation. Corallites united 
by the costae, more or less free above. Primary septa five in number. 

Genus Pentaccenia, d’Orb. 

Genus Acanthoccenia, d’Orb. 

Genus Peotaccenia, d' Orbigny, Bev. et Mag, de Zool. 
p. 175 (1850). 

Calices with their margins either subcircular and free, or poly* 
Lira*. JOUEK.—ZOOLOGT, VOL. XVIII. 1 8 
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gonal and united. Eive principal septa. No columella, Calices 
from 1 to 2 inillim. broad. 

Distribution — Fossil Cretaceous (Neocomiau): Europe. 

Genus Acafxhoccefia, cVOrbigny , <?£ Jfcy. deZool . 

p. 175 (1850). 

Colony massive. Calices circular, with free margins and a 
styliform columella. Septa in three cycles, but there are only 
five primaries. 

Distribution.—Fossil Cretaceous (Neocomiau): Europe. 

VII. Alliance ELASMOCCENIOIDA. 

Agglomerate As tranche, increasing by gemmation between the calices. 
Corallites united by a second wall, with or without exothecal coenen- 
chyma. 

Genus Diplqccenxa, E. cle From. 

Genus Dxplqccenxastiuea, D’Achiardi. 

Genus Diplothec astras A, Duncan. 

Genus Koxlqccenia, Duncan. 

Genus Anisoccenia, Reuss. 

Genus Heteroccenia, Ed. & H. 

Genus Elasmgccenxa, Ed. & H. 

Genus Biploccefia, F. de Fromeniel, Notes cl Vetude des Polyp* 
foss . p. 188 (1858-61) ; Descrip . des Folyp. foss . de Vstage 
Neocom . p. 89, pi. v. figs. 7, 8, 9 (1857). 

Colony tall, or in a rounded mass. Corallites with two walls— 
one projecting and hidden by the septa, hut indicated by a circular 
bourrelet; the other united to the walls of the neighbouring 
corallites separating the costae, and variable in its outline, Co¬ 
lumella styliform and strong. 8epta entire, thick, and continuous 
with the cost®. Gemmation ? 

Distribution.—Fossil Oolite and Neocomiau: Europe. 

Genus Diplocoefiastiusa, D’AcJdardi, OoralU Giunmki dell 
Media Settent, (Pisa, 1880), 

Colony in thick laminso. Corallites immersed in the coonon- 
chyma, which is compact. Calices circular, filling up below. 
Columella small, spongy. Septa spinulose, straight, the larger 
joining the columella, continuous with cost® which occupy the 
outer calicular spaces, and merge into those of neighbouring 
calices. Gemmation peripheral. 

Distribution.—Fossil European Oolite. 
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D’Achiardi describes a single species from one specimen, which 
be considers tlie type of this genus, Diplocceniastrwa* He con¬ 
siders that this genus, by having denticulate septa and a spongy 
columella, differs from Diplocoenia. Unfortunately the internal 
structures of M. d’Achiardi’s specimen are not visible, notwith¬ 
standing the perfection of the superficial septa, costae, and colu¬ 
mella. The form is described in * Coralli Giurassici dell’ Italia 
Settentrionale,’ Pisa 1881, p. 41. I introduce the genus into the 
Alliance with a little doubt. 

Genus Biplothecastejda. 

Syn. Diploecenia (non E. de Eromentel), Duncan, West-Xndian 
Corals, Quart. Journ. Geol. Soe. vol. xxiv. (1867), p. 20, pi. i. 
fig. 8. 

The colony is massive. Corallites tall, crowded, polygonal, 
united by a well-developed common wall which projects at the 
calicular surface. Within the polygonal wall is a space occupied 
by coenenehyma of oblique vesicular dissepiments, and within 
that an internal wall, whence arise the septa. This calicular wall 
is circular in transverse outline, wavy and thin. Columella 
lamellar, and often joined to one.of the septa. Septa wide apart, 
unequal; cycles imperfect. Endotheca slight,, within the inner 
wall. Gemmation occurs from the ccenenchymal space. 

Distribution. — Fossil, Miocene: West Indies. 

Genus Kotloccehia, Duncan . 

Syn. Phylloccenia , Laube. 

Colony convex or subplane above, massive, low. Corallites 
witlr an intermediate structure which is usually a second wall to 
each, and .which may fuse with those of others. Here and there 
intermediate exotheca. Oafiees with well-developed costm, which 
in section do not touch those of other calices. Septa well 
developed, but short. Axial space large, hollow, and without 
u a columella. 

Distribution.—Fossil Trias (St. Cassian): Europe. 

This genus is founded to receive Phyllocmnia decipiem , Laube. 
It is very well defined by the absence of columella, the short 
septa, and the double wall, as seen in sections. Mr. Tomes 
mistook the superficial view for Oyathoemnia , nobis, in a paper 
read before the Geological Society of London and not yet pub¬ 
lished. 

g# 
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Genus Anisoccenia, Feuss, Foss. For alien von der Ins el Jam , 

1 Novara 5 Fspedition y p. 106. 

Colony in stumpy or finger-shaped masses. Calices irre¬ 
gularly shaped and sized, surrounded by comenehyma, on which 
the margins are raised and often grooved. Columella none. 
Septa unequal, some very thick and others very thin, entire, non- 
exserb, feebly granular. Coenenchyma cellular, apparently of 
exotheca forming the ends of feeble costas. Endotheca well 
developed, oblique, and uniting the ends of the larger septa around 
the axial space. G-einmation extracalieular. 

Distribution. — Fossil. Eocene: Java. 

Genus Heterocceihta, Milne-Edwards Jules Retime , Hist. 
Mai. des Corail voL ii. p. 282 (1857). Illustrated by Reuss, 
Denkschr. der Wien. Akad. der Wiss. t. vii. pi. 10 (1854). 

The colony is convex and gibbous, or dendroid. The corallitcs 
are united by an abundant coenenchyma formed of mural expan¬ 
sions and exotheeal dissepiments. The calices are distant, cir¬ 
cular, and projecting. There is no columella. Septa exsert 
and well developed; but there are never more than 12,. and 
often only 6, and they are unequal, there appearing to he three 
simple systems of them. 

Distribution.—Fossil Cretaceous : Europe. 

Genus Elasmoccexxa, Mihie-Fdwards Sf Jules Same, Hist • 
Mai. des Corail. vol. ii. p. 279 (1857). Illustrated by Micbclin, 
Icon. Zooph. pL 51. fig. 3 (1845), as Qculimi cwplmiata. 

Colony convex, more or less massive, or sublamellar. Coral- 
lites wide apart, and united by mural expansions which are 
granulated and feebly striated where free, and which are formed 
by layers of vesicular exotheca or eoonenchyma. The walls are 
thick; the septa are irregular and very granular. There is 
neither columella nor pali. Calices circular or subelliptical, 
Costa* feebly developed. 

Distribution.—Fossil Cretaceous: Europe. 

VIII. Alliance ECHINOFOROIDA. 

Massive, budding, rarely fissiparous Astrseida*, foliaceous. Corallitcs 

short, united by an echinulate coenenchyma. Septa spinulose. 

Genus Echinopora (pars), Dana. 

Genus Acanthopora, Yerrill. 

Genus Fhysophyllia, Duncan, 
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Miine-Edwards and Jules Haime introduced a subfamily of 
Astrseidse to"receive the genus Echinopora, Lamarck and Dana. 
Verrill has shown that this genus is not homogeneous, and that 
some species should be associated with the family Eungidse, and 
one with the Astrseidse proper. 

The following is the diagnosis of Dana as given by Miine- 
Edwards and Jules Haime, in whose work the early synonymy 
is given. 

Genus Echinopora (pars), Dana, Wilkes Exploring Expedition, 
Zoophytes, p. 278 (1846). 

The colony is thin, adhering in the middle, and extend¬ 
ing on all sides in foliaceous laminae which are ordinarily lobed. 
The common plateau is eostulate radially, and has a rudimentary 
epitheca. Oorallites very short and greatly spined, united by an 
echinulate ccenenehyma. The ealicular margins have the shape 
of circular and more or less projecting bourrelets. The free 
edges of the septa are very spined, the strongest teeth being 
near the columella, where they frequently simulate pali. Colu¬ 
mella spongy. Endotheca slightly developed. 

Distribution.—Fossil. Miocene : Sind, Asia .—Decent Indian 
Ocean, Xndo-Paeific, Eed Sea.— Subfossil. Eed Sea. 

This diagnosis still holds good for some species which should, 
however, enter the Astrseidse. 

But Echinopora aspera, Ellis & Solander, has been shown by 
Yerrill to belong to the Eungidm • and he has established the genus 
Trachypora for it. It appears that this name had been already 
applied to other forms before Terrill gave it; and Klunzinger 
suggests the name Eeliinophyllia instead. Echinopora horrida , 
Dana, which Miine-Edwards and Jules Haime state to be a 
dendroid variety of Echinopora hirsutissima, Ed, & K., 1850, 
has been made the type of the genus Acanthopora , Verrill, 
because its polyps differ from those of other Echmoporm , and 
because the calices become filled up as in Oculina. 

Genus Acanthopora, Verrill, Bull. Mas. Comp. Zool Carnb. Mass. 

1864, No. 8, p. 54. 

Colony ramose, solid, the cells being filled as in Oculina . 
Costae represented by series of spines. 

This short diagnosis hardly suffices, The corallites are short, 
having the shape of large and strongly spined button-shaped 
prominences. Costae very thick, subequal, separated by deep 
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spaces in which there may be small costae Very spinulose. Cali- 
cnlar fossa moderately deep. Columella subpapillary. Septa 
exsert, with the free edge very incised. Steroplasma filling much 
of the calie© with age. 

Distribution, — Decent. Indian Ocean. 

Genus Physophyllia. 

Colony large, spreading, pedunculate, foliaceous, folia united 
and presenting faint broad ridges, which, are crossed by septo- 
cost®. Oorallites low, wide apart, arranged more or less in 
concentric circles. Calices distant, large, sunken, deep, elongate, 
forming series of 2 to 4, or circular. Possa large and deep. 
Columella small, trabeculate. Septa large, exsert, spinulose, 
especially near the axis, unequal, wide apart; ending in septo- 
eostse which are confluent with those of the calices on either 
side, and some of which pass over broad ridges radially. Inter- 
calicular surface large, gibbous or ridged, formed of convex 
vesicular endotheea; this endotheca fills up the interseptal 
loculi also, and is greatly developed. Calices on one side of the 
colony only. Common wall inferior, costulate to the base. Cost® 
distinct, spinulose. No epitlieca. Essiparity occurs, and also 
gemination. 

Distribution .— Decent, Locality ? 

There is but one specimen in the British Museum of this 
genus, but it is a very marked form. The late Mr. Briiggomann 
gave the form a manuscript name, but- did not describe it. The 
classificatory position is doubtful, but I place it here. 

GROUP. Massive budding Astraridse. Oorallites united by peritheca, 

Genus Galaxea, Olsen (1815); emended in Milne-Mhumh if 
Jules Same, Hist * Nat, des Corail . voh ii. p. 223 (1857), 

Colony fasciculate and submassive. Oorallites elongate, with 
stout walls marked with feeble cost®, Calices circular or de¬ 
formed. Columella absent or rudimentary* Septa usually very 
exsert, lanceolate, often slightly granular on their sides, entire* 
Endotheea moderately abundant. A peritheca or vesicular inter- 
eorallite growth is abundant, and joins the oorallites and their 
ends together. It reaches up to different distances from the 
cafieular margin, so that the upper ends of the oorallites pro¬ 
ject above, Gemmation subbasilar and from the wall. 

Distribution,—Decent. Bed Sea, Indian Ocean, Pacific.— Sub 
fossil in raised beaches. 
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Group-Genus Leptastrjsa. 

Genus Le:ptastb.ea, Milne-Edwards Sf Jules Hairne, Mist* Mai, 
des Cor all, vol. ii. p. 493 (1857). 

The colony is massive, or else incrusts, and is suhplane or 
convex at the free surface. Corallites short, with very dense 
muro-costal structures, which become compact and fused. Calices 
with distinct margins, close, shallow. Columella papillary. 
Septa thin, close, exsert, margin sub entire, granular; inner 
edge trabeculate, with ascending denticles. Costse small, visible 
between the calices. Endotheca feeble. Gemination extracali- 
cular; sometimes fissiparity occurs. 

Distribution, — Decent. Indian Ocean and Bed Sea. 

It appears that the incrusting species extends by a kind of 
stoloniferous gemmation.— Duncan , Proc. Linn, Poe, 1884. 

IX. Alliance BABYSASTRIEOIDA. 

Agglomerate Astrseidse* increasing by marginal and submarginal (within 
the calice) gemmation. Walls fused, but thick, and often subcellular. 
Septa denticulate. 

Genus Barysastr^ea, Ed. & H. 

Genus Acanthastr2ea, Ed. & H. 

Genus Barysastbjua, Milne-Edioards and Jules Uaime , 1list. 
Mat . des Corail vol. ii. p. 812, pi. D 8. fig. 2 (1857). 

The colony is convex or subgibbous, very dense and compact. 
The corallites are united by their very thick and solid walls. 
Calices shallow, close, small, polygonal, and barely separated by 
shallow grooves. Columella subpapillary above, compact and 
large low down. Septa very thick, close, and not much toothed. 
Endotheca slightly developed. Internal cavity gradually filling 
up inferiorly. Gemmation submarginaL 

Distribution .— Decent, Locality ? 

Genus Acai^hastbjia, MiIne-Edwards Sf Jules Uaime , Hist. 
Mat. des Comil vol. ii. p. 501, pi. 1) 6. fig. 1 (1857). 

The colony is in the shape of a subplane or convex mass. The 
corallites, short or tall and broad, are united by their walls which 
are subcellular. Calices subpolygonal, with broad spinous mar¬ 
gins, with or without irregular superficial grooves. Columella 
parietal or rudimentary. Septa exsert, stout, and much spined, 
the largest of the spines being the most external. The upper 
part of the lamina is trabeculate below the spinous teeth. Endo- 
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theca greatly developed. Epitheca complete. Gemmation sub- 
uaarginal and marginal. 

Bistrihiition^Subfossil Bed Sea,.—Recent. Bed Sea, Indian 
Ocean, Pacific. 

X. Alliance ASTROCCEXIOIBA. 

Agglomerate Astrseidse, increasing by extracalicular, marginal, and lateral 
gemmation. Columella variable. Pali may or may not exist. Corallites 
united by their walls, with sometimes a ccenenchymal development. Septa 
denticulate or entire. 

Tribe I. With denticulate septa. 

Genus Astroccenia, Ed. & H. 

Genus Cyathoccenia, Duncan. 

Genus Stephanoccenia, Ed. & H. 

Genus Narcxssastrjea, E. Pratz. 

Tribe II. With entire septa. 

Genus Stylqccenia, Ed. & H. 

Genus Haldonia, Duncan. 

Genera absorbed :—Ccenastraea, Etallon; Stephanas- 
TRvEA 9 Etallon. 

Genus described and not placed;—B athyccenia, Tomes, 
probably=S tylo coenia. 

Tribe I. 

Genus Astroccenia, Milne-Edwards Sf Jules Marne , Hist. Mat, 
des Corail. vol. ii. p. 254, amended. 

3yn, Ccenastnm , Etallon (1864). 

Colony variable in shape, massive, gibbous, lamellar, dendroid 
or discoid, compact, sometimes incrusting. Corallites prismatic 
or cylindrical, uniting by their walls, which are thick and simple; 
ecenenchyma rare between them. The calices are polygonal, 
irregular or regular in shape and size, and their margins are 
ordinarily simple. The columella is styliform and more or less 
projecting. The septa are dentated minutely, few in number, and 
often irregular in their cyclical arrangement. Gemmation mar¬ 
ginal and lateral, or marginal and circumferential only. 

Distribution .— Fossil, Trias : Europe. Infra-Lias : England 
and Europe. Lias, Oolite: Europe, England? Cretaceous, 
Eocene: England and Europe, Asia. Eocene: Borneo. Mio¬ 
cene : Europe, West Indies; Sind, Asia.— Decent Caribbean Sea. 

Genus Cyathoccenia, Duncan , Brit. Foss. Cords (Zone of Am 
anguiatus), Dal. Sac, loud. 1867, pt. iv. no. 1, p. 27.' 
Colony fasciculate or gibbous, or incrusting, Corallites' 
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united by their walls and by more or less coenenchyma, polygonal, 
and often cylindrical. Calices small. Columella absent. Septa 
finely dentate. Costae not confluent, domination superior and 
marginal. 

Distribution.—Fossil, Infra-Lias: England. 

The presence of structure between ttie walls is decided; but 
it is very slight, and not sufficient, considering tbe other cha¬ 
racters, to remove the genus out of this Alliance. The nature 
of the calieinal walls and the irregular septal distribution of the 
genera Ajoloccenia and Fentaceenia distinguish them from the 
above. The genus is distinct from Koilocamia. 

Genus Stephahoccehia, Milne-Edwards Sf Jules Maine, Mist. 

Nat, des Corall. vol. ii. p. 264 (1857). 

Syn. Stejphamstnsa, Etallon, 1864. 

Colony massive, convex, lobed, or pedunculate, or incrusting 
or dendroid. Corallites united by their walls, which are compact 
and thick. Calices generally polygonal, with simple margins. 
The columella is styliform and slightly projecting, but always 
well developed. The septa are slightly exsert, denticulate slightly, 
well developed, granular at the sides. There are pali before all 
the septa except those of the last cycle. Gemmation marginal 
and lateral. 

Distribution.—Fossil . Jurassic: Europe. Cretaceous: Europe 
and England. Eocene: Europe. Eocene and Miocene: Sind, 
Asia, "West Indies.— Decent . Locality? 

Genus JMarcissastb2ea, FJ. Frntz, Eocene Korallen am der 
Libyschen Wuste und Aegypten (1888), p. 228. 

Colony massive, composed of long, polygonal corallites united 
by their walls, without costae and coenenchyma. Calices more or 
less deep. Septa toothed, Pali in one crown. Columella ? 
Dissepiments abundant. 

Distribution. — Fossil. Eocene: N.E. Africa. 

The genus will be better understood when other types of it 
» are found. It is allied to BtepJianoccenia. 

Tribe II. 

Genus Haluohia, Dimean, Quart . Journ . Deal. Soe . 
vol. xxxv. (1879), p. 91* 

Colony massive, incrusting, convex above. Corallites united 
by their walls. Calices small, circular in outline, raised, deep, 
and widely open, separated by a slight depression. Columella 
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absent. Septa unequal, slender, not exsert, low vertically, 
entire. Pali just within the primaries, small, distinct, narrow, 
granular, ridged. • Costas well developed, and do not unite with 
those of other caliees. Endotheca abundant, closing the calienlar 
fossa as if by tabulae. 

Distributions — Fossil Cretaceous: England. 

Genus Sttloccenia, Milne-Fdieards Sf Jules JELaime , Mist. Nat. 
des Corail vol. ii. p. 250, amended . (See Pal. Indiea, ser. xiv. 
Corals of Sind, for illustrations.) 

The colony is in the form of a thick lamina with the base covered 
with a well-developed epitheea. The eorallites are united by 
their walls, which are thin and prismatic. The calices are poly¬ 
gonal, with simple margins. The columella is styliform and pro¬ 
jecting. The septa are thin, not numerous. At some of the 
angles where calices join, there are erect columns, narrow-grooved 
and various in height according to the species. In perfect forms 
these columns are either pointed at the top, or bear an aborted 
ealice, the groovings and intermediate ridges being the intercostal 
spaces and cost re. Gemmation marginal. 

Distribution. — Fossil Oolite : England. Eocene: England, 
Europe, Sind in Asia, "West Indies. Miocene: Europe. 

Mr. Tomes has described two species of a genns which he 
has diagnosed and named Bathyccenia . The habit of the forms 
is that of Styloccenia ; and the nodular elevations between the 
calices are clearly in relation to gemmation. The descriptions 
and figures of the Styloecenians from Sind, Pal. Indiea, ser. xiv, 
( e Fossil Corals and Alcyonaria from Sind/ 1S82), were doubtless 
unknown to Mr. Tomes. The worn condition of the calices of the 
Bathycoemoe, which are very rare corals, is evident; but the 
columella, although ragged in transverse outline, may have been 
styliform. 

I mention the genus, but do not place it definitely. 

Genus Bathyccenia, Tomes , Quart . lourn . Qeol . Boc . 1883, p. 176. 

Colony turbinate, attached. Corallites united intimately by ' 
their walls. Investing common wall costulated, and has epitheea. 
Calienlar surface convex. Calices more or less pentagonal, or 
rounded and deep. Septa entire, thin, project but little into the 
caiice, rise in obtuse points where they meet those of other calices 
on the wall. Primaries meet to form a ragged columella. Oali- 
cular angles with obtuse points. Gemmation at obtuse points. 1 

Distribution. — Fossil Oolite: England. 
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XL Alliance ISASTR0EOIDA. 

Agglomerate Astrseidae, increasing by gemmation within the calice 
Walls of corallites fused. Occasionally the fusion is deficient near the 
calice or low down. Septa denticulate or entire. 

Tribe I. Septa denticulate. 

Genus Isastma* Ed. & H. 

Genus Prxonastr^a, Ed. & H. 

Genus Placastr.®a, Stol. 

Genus Elysastrjea, Laube. 

Genus Lepidophyllia, Duncan. 

Tribe II. With entire septa. 

Genus Aploccenia, Ed. & H. 

Genus absorbed :— 

Metastr^ea 3 Ed. & EL 

Tribe I. 

Genus Xsastrjea, Milne-U(hoards Sf Jules Maims , Mist. Mat. des 
Corail . vol. ii. p. 526 (1857). 

Colony massive, convex, gibbous, sub dendroid or Encrusting, 
Corallites prismatic, and intimately united by their walls, which, 
are simple throughout. The calices have a polygonal outline, 
which is simple and ridge-like. The columella is rudimentary 
or absent. The septa are thin, close, granular, denticulate. 
Endotheca fairly well developed. The common base is marked 
with fascicles of costae, and has a thin epitheca. Gemmation 
calicinal and submarginal. Occasionally the calicular walls are 
slightly apart near the calice. 

Distribution .— Fossil. Trias: Europe. Infra-Lias, Lias, Oolites: 
England and Europe. Cretaceous: England, Europe, India. 
Eocene : Europe, India (Sind). Miocene : 'West-India Islands. 


Genus Priohasteiea, Milne-Fdivards Sf Jules Mamie, Mist. 

Mat. des Corail. vol. ii. p. 513, pi. D 8. fig 1 (1857). 

Syn. Metastrcea , Ed. & H. 

, Colony large, massive, convex, with or without ascending lobes, 
subplane, hemispherical, gibbous. Corallites close, prismatic; 
their walls are united above but usually not below. Calices 
polygonal and deep, or not large; margins simple or in crests. 
Columella spongy, variable in development. Septa thin, narrow 
above, close, granular, and very finely serrate, the longest teeth 
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being near the columella. Endotheca well developed. Epitheca 
thin and complete. 

Distribution .— Fossil Oligocene: India (Sind). Miocene : 
Europe.— Decent . Indian Ocean, Eed Sea, Pacific, Australian 
seas, West Indies. 

The genus Metastrcea, Milne-Edwards and Jules Haime, Hist, 
Hat. des Corail. vol. ii. p. 525, cannot be considered in the light 
of a genus when contrasted with Prionastrceu. The only distinction 
is one of growth, and in Metasfrcea the walls are compact in 
their whole height. This compactness is seen in portions of 
species of Prionastrcea. 

Metastrma is absorbed in Prionastrcea . 

Germs Peacastb^a, Stoliczka, Cretaceous Corals of Southern 
India, Palceontograghica Indica , vol. iv. (4) 1873, p. 33, 
pi. vii. fig. 1. 

Colony massive, convex. Corallites united by their walls, 
which are fused. Calices irregularly disposed, close, polygonal, 
separated by ridges. Columella lamellar, solid, with a finely 
granulated upper edge. Septa numerous, close, finely denticulate 
and granular, confluent over the narrow ealicular wall 

Distribution.—Fossil Cretaceous of Southern India. 

This genus resembles Isastma , but there is the addition of a 
lamellar columella. The method of increase is not given by 
Stoliczka; but it certainly was not fissiparous, as in Lamellastrma , 
Htmean. 


Genus Env sasteesa, Laule, “Fame der SeMclt. von Sf. Qassianf 
Denies, der Kais. Ahad. der Wise . Wien , 1864, Bd, xxiv. 
p. 261. 

Colony effispitose, subplane above, composed of corallites 
springing from a base of greater or less width, united by their 
walls or by costae to a certain extent high up. Calices irregular 
in shape, usually united to their neighbours by a broad surface. 
Columella rudimentary or spongy. Septa unequal, fiexuous, 
serrate. Endotheca abundant. Gemmation within the calices. 
Epitheca exists. 

Distribution,—Fossil St. Cassian deposits: Europe. Infra- 
Xias; England. 
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Genus Lepidophvllia, Duncan , Brit. Foss . Corals , Pal Soc. 
pt. iv. no. 2, p. 53 (1868). 

Colony flat or tall, with, corallites overlapping but joined by 
their walls. Calices more or less circular and deformed, widely 
open. Columella absent. Septa dentate. Gemmation in the 
centre of the calices. Epitheca distinct. Endotheca present. 
Distribution. — Fossil. Jurassic: England. 

Tribe II. 

Genus Aplocgenia, Milne-Edwards § Jules Uaime , Mist. Nat. 
des Cor all. vol. ii. p. 281, pi. D 3. fig. 1 (1857), more defined . 
Colony thin, with a convex surface. Corallites united by their 
walls, and prismatic. Calicinal walls very thin, and in zigzags. 
Calices superficial, unequal, large. Axial space empty and small, 
fciepta thick, unequal, straight, smaller internally, entire ; systems 
irregular. 

Distribution.—Fossil . Eocene : Europe. 

XII. Alliance L ATIM2E AN DROID A. 

Agglomerate Astrseidse, increasing by calicular gemmation. Calices 
single or multiple, in valleys. Corallites united by their walls completely 
or incompletely at the surface. Septa denticulate. Endotheca present. 
Genus Latiaiadandra, Ed. & H. 

Genus Heterogyra, Reuss. 

Genera absorbed:—C horisastrjea, E. de From.; Micro- 
phyllia, d’Orb.; Cormgphyllia, d'Orb. 

Genus Latim^andea, Milne-Edwards Sf Jules Uaime , Hist. 
Nat. des Corall. vol. ii. p. 543 (1857). 

Syn. Miemphyllia, d’Orb.; Cormophyllia, d’Orb.; Chorisastraea, 
E. de From, 

Colony massive, variable,-convex, with a broad or narrow base, 
or pedunculate or sub turbinate, subplane, or subdendroid. 
Corallites united by their walls, fusion not always perfect. 
Calices some circumscribed, others in short series with their 
centres distinct. Columella rudimentary. Septa numerous, thin, 
close, laterally granulate; dentations fine and subequal. Common 
wall costukte, without epitheca. Endotheca scanty. Gemma¬ 
tion calicinal and submarginal. 

Distribution. — Fossil. Trias, Jurassic: Europe and England. 
Cretaceous, Eocene: Europe. Eocene ; Sind, Asia, and Borneo* 
'Miocene: Sind. 
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The genus Laimcemidra is a very large one, and follows the 
rule which is noticed under such circumstances ; it is ill defined 
from some others. During the growth of vigorous individuals 
remarkable, changes occur in the arrangement and relation of 
the calices. The union of the elongate calices by their walls 
with their neighbours is the completion of the generic definition ; 
but it sometimes does not occur everywhere in the same large 
corallum or colony, and here and there the walls are not 
united, there being a distinct crevice between them. "Were a 
fossil specimen to be broken and part of it to retain the 
true Latimseandroid structure and the rest to show the incom¬ 
plete union, the latter would be considered generically distinct 
from the former by M. de Eromentel, and would be called 
Chorismirma. 

Now A. E, von Eeuss described and figured, in his description 
of the Dossil Anthozoa of the strata o£ Castelgomberto * beautiful 
specimens of Latimceandra circumscripta , L. marchelloides, and 
Jb dwdalma, in which the true character is present; and also 
equally well-preserved types of L. discrepans and X. dimorpha , 
in which the walls are separate (plates 5-8). No one can doubt 
that all these forms belong to one genus, and that' there is no 
necessity for the experiment of introducing Ohorisastrcsa to 
separate the last from the first. 

The same author carried the matter further, for he describes 
(°P- elt - P* 20, pi. v. figs. 2-3) a type in which there are calices 
of the true Latimseandroid type, others separate and Choris- 
astrsean, and manv others which are circular in outline and free 
all round to a considerable depth, looking like a combination of 
TheeosmUia, Latimceandra, and Chorisastrma. The specimens are 
large, and their habit of irregular growth and irrregular ealicular 
junction is most suggestive in a classificatory sense, because 
there is a constant springing up of independent buds which 
sooner or later become serial in their calices, and at last unite by 
their walls. The colony is never entirely Latimseandran, Choris- 
astrsean, or Theeosmilian. 

It is the independence of the circular calices, which is so unlike 
anything Latimaeandran, that characterizes amongst other things 
Ueierogjra, Eeuss. The type K. Mata , Eeuss, cannot possibly 
•come within the genera already mentioned. 

, * “Pal. Stud, iiber die alt terfeiarsch. der Alpenp Denkschr, d. Kais. Akad 
Wiss. Wien, 1807-68* p. 21 et seq* 
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M. de Eromentel writes ( 4 Introd. a 1’etude des Polyp, fossd 
p. 163), “ Nous avons separe des Latimeandras des fossiles qni 
presentent bien coinme celles-ci des calices reimis en series , mais 
dont les series restent libres par leur cote et ne sont meine pas 
unies des cotes. Hous avons reuni les quelques especes qui 
presentent ce earactere sous le nom generique de GhorisastrceaL 
Hence it is only to corals with serial calices that GJwrism- 
trcsa can apply. 

In the Pal. Prang., Zooph. Terr. cret. p. 445, M. de Fromentel 
states that the genus Gliorisastrwa, E. de F., 1858, includes the 
Syrrastrseans which increase by budding, but whose series rest 
free at the summit, and are not united dors ally or by their 
costae. 

It is remarkable that M. de Eromentel should classify Loti- 
mesmdra with corals having serial calices. E. Pratz has pointed 
out that this is an error. Latimeeandm has not what M. de 
Eromentel calls a Syria strain type of growth, but a Disastrsean 
or Polyastrsean (see Latimcecmdrci Memrnr/i, Ed. & EL). Labi- 
m wan dree are modified Isastrseang; and these last, like Lati- 
mceandra, often have their* calicular walls separated for a short 
distance downwards. 

Many genera have the walls united, except close to the calices, 
and during growth union takes place there. 

JLeterogyra , Eeuss, cannot be included in the so-called genus 
Gliorisastrcea. I do not think it advisable to retain this last 
genus. 

Genus Heteeogyba, J Eeuss, Lai, Stud, il . die alt. tertidrsch. der 
Alpen, Abth. L, Anthoz. v. Gastelgomberto , Wien, 1868, p. 26. 

Colony massive. Coraliites increasing by gemmation and 
irregular serial calicinal growth, united interiorly, free superiorly. 
Calicular surface irregular, showing nearly circular and very 
deformed calices, free from the calicinal margin down to a certain 
depth. Septa numerous, denticulate. Columella absent. Endo- 
theca exists, but an epitheca does not cover the costae. 
Distribution. — Dossil. Eocene: Europe. 

The alliance of this form is with the Latimseandroids and not 
with the Symphyllioida. Its importance is considerable in 
relation to the so-called genus CJiorisastraa , E. de From., and 
the morphology of Latimwandra also. 

The genus Merulim was placed by Milne-Ed wards and Jules 
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Haime as a unique genus or a group of Pseudo-Eungidae, because 
of tlie Jgaricia-like appearance and perforated wall. Dana 
placed the genus in the Astrseidse, and I think that is its proper 
position ; for the perforations are not more than growth-apertures 
and do not always exist; and in forms where there are ealices on 
both sides of the common wall there are no perforations. I do 
not retain the group Pseudo-Eungidas in the sense of M.-Edwards 
and Haime. 

Group-Genus Merulina. 

Genus Merulexa, Bhrenberg , Cor all. des Both. Meet. p. 104 
(1884), amended. 

Colony fixed, foliaceous, frondiform, folded, or subdendroid. 
Corallites in linear series with fused walls, haying simple ridges 
crossed by septo-costae. Calices with centres distinct, in small 
series, confluent by their sept o-costae, Columella slightly deve¬ 
loped, spongy or tubercular. Septa stout, sharply denticulate, 
trabeculate, here and there few, granular at the sides. Common 
plateau, when it exists, is striate and eehinulate along long and 
somewhat diverging lines, bound as it were in long groups, 
between which are perfect foramina near the edge of the colony, 
and deep depressions like slits elsewhere. Where the colony is 
not foliaceous and is solid, there is no common plateau, and there 
are no perforations, the calices being on all sides. Endotheca 
scant}', often only seen at the columella. Gemination sub- 
marginal and calicinal. 

Distribution. — Beeent. Indo-Paeific, Pacific Ocean. 

XIII. Alliance PLERASTRJEOIDA. 

Agglomerate Astrceidse increasing by calieular or extra-calicular gemma¬ 
tion. Septo-costse confluent. Dissepiments present. No synapticula. 
Septa denticulate and entire. 

Genus Plrrastrjsa, Ed. & H. 

Genus Holoccenia, Ed. & H. 

There is some difficulty in placing the next genus, Flermirata , 
in its proper classificatory position. According to Milne- 
Edwards and Jules Haime its position is next to the genus 
Clmmmtrm , d’Orb., in the Astr&idae. But in a species 1 
described from the Eocene of Sind I found synapticula. By a 
printer's error this form has been termed Fterastrcea .) The 
figure given by Milne-Edwards and Jules Haime in the Ann. 
dee Sei. Nat. S e ser. t, x. pi 9. fig. 12, leaves no doubt about the 
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Astrseid nature of their type species, Plerasirosa Bai-ignyi. Clausr 
astreea has now to he removed from the true Astrseid©, for it lias 
synapticula. Plerastrma mimbilis , nobis, Foss. Corals &c. of Sind, 
Pal. Indica, p. 65 (1SS0), cannot remain in its genus as deter- 
mined by Milne-Edwards and Jules Haime. It is now Pratzia 
mimbilis , and a Lophoserine. 

Grenus Pleeasteiea, Milne-Edwards Sf Pules Same , Mist. P/at. 
des Corail. vol. ii. p. 558 (1857). 

Colony massive, turbinate, or flat, with a convex or subplane 
upper surface. Corallites limited by walls which are simple, 
united, and well developed. Calices superficial. Columella 
papillary. The septa few and sub confluent with those of the 
neighbouring calices, dentated, uniting more or less. Dissepi¬ 
ments well developed and abundant. An epitheca may exist 
and be strong and folded. 

Distribution. — Fossil Trias: Europe. Jurassic: England. 
Eocene: France.— Subfossil. Eed Sea.— Recent . Eed Sea ? 

The next genus is a doubtful one. If it has no synapticula it 
must remainbut if it has, it is synonymous with Centmstrcea , a 
subgenus of Thamnastrcea , Lesauvage. 

Genus Holoccefia, Milne-Jfldwards Sf Jades Haime , Brit. Foss. 

Corals , Pal Soc. p. 99 (1851). 

Colony massive, gibbous. Corallites united by their costae, 
which are slightly developed, or by their walls. The septa are 
entire, have their upper edge nearly horizontal, and merge into 
those of the neighbouring calices by means of the eostso, with 
which they are continuous. These septo-costse hide the summit 
of the walls of the calices. The columella is stylitorm. 

Distribution.—Fossil Cretaceous: Europe, S. India, Eocene: 
Borneo. 

This is not a satisfactory genus; see the admirable remarks of 
its founders (op. cit p. 99, 1851). The South-Indian Cretaceous 
species has ragged septa and no synaptieula. 

XIV. Alliance TABULOIDA. 

Agglomerate Astoeid® increasing by gemmation. Corallites united by 
their walls. Dissepiments in the form of tabulae. Septa variable, in 
cyclical arrangement. 

Genus Holocystis, Lonsdale. 

Genus Coccophyllum, Reuss. 

Genus absorbed:—T etraccenia, d 5 Orb, 

LIHR. JOURF.—ZOOLOGY, VOL. XVIII. 
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Genus Holocystis, Lonsdale , Quart. Jour n . Geol. Soe . t v. p. 83 
(1849); Milne~Ddieards Sf Jules Same , 2?n*. -Fbw. 
p. 70, pi. x. fig. 5 (1850). 

Syn. Tetraccenia , d’Orb. 

Colony in a convex mass, increasing by extra-calicular gemma¬ 
tion. CoralJites united directly by tbeir walls or by costae, which 
are thick and usually ‘well developed. Calicos subpolygonal, 
either united by their margins or separated by a broad groove ; 
fossula deep. Columella very small, styliform. Septa entire, in 
three complete cycles ; four primaries much more developed than 
any other septa, exsert, close, thick at the margin and beyond, 
feebly granular, and very unequal according to their orders. 
Dissepiments of one kind, simple, horizontal, equidistant, and 
corresponding in height in the different interseptal loculi, forming 
tabula?, which are traversed by the primaries. 

Distribution. — Dossil. Lower Cretaceous: England. Aptien: 
Europe. 

Genus Coccophtllum, Deuss, “ Anthozoen der DossenerscMcJiten 
v/tid der airmen Trias ” Bitzungsb. der Kais. Alead. der Wiss. 
Wien , 1865, p. 167. 

Colony broad, convex. Corallites united by their irregular- 
shaped walls. Caliees of various sizes, polygonal. Columella 
absent. Septa projecting but little into the calice, distinctly 
granular at their free edge. Tabulae abundant, stretching across 
the interior of the cylindrical corallite, and often with a concave 
upper surface. Gemmation from the calicular walk 

Distribution.' — Dossil. Trias: Europe. 

The next genus stands much alone. The young caliees sur¬ 
round the larger parent, and arise by marginal budding. The 
walls are thin, and almost rudimentary -where the buds join. The 
endotkeea is very abundant, coming high up, and centrally there 
are tabulae. A rudimentary columella exists. 

It must form a group with affinities with the Bugosa, like the 
Alliance just noticed. 

Group-genus Moseley a, Quelch. 

Genus Moselexa, Quelch , Ann. $ Mag. Mat. Mist. 1884, 
vol. xiii. p, 292. 

Coralium compound (colony), flattened, or slightly and broadly 
convex. Young cal idea developing by calieinal marginal budding 
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around a- very large median calicle, which has very numerous 
septal orders, the calicles becoming polygonal and deep at the 
centre. Epitheca very slight; wall very thin and almost rudi- 
mentary, hut developed so as to give a distinct simple line of 
separation to the calicles on the surface, often interrupted ; seen 
in section in a very rudimentary state separating the calicinal 
centres. Costas very distinct, thin, and finely denticulate. 
Septa often confluent and continuous, from centre to centre, in 
the line of union between adjoining calicles, very thin and close, 
finely toothed above, and having the teeth subequal or slightly 
larger near the centre. Endothecal dissepiments vesicular, very 
abundantly developed, leaving but a very small portion of the 
septa free exteriorly; seen in transverse section forming nearly 
concentric lines, and more or less complete tabulae at the 
centre, A false columella present, seen exteriorly to be formed 
by the trabeculate and vermiform nature of the innermost upper 
part of the septa, entirely or almost absent in transverse section, 
where the septa are seen to meet almost at a point. 

Distribution. — Decent, Torres Straits. 

The next and last genus of this family is placed at the close of 
it provisionally. It will not conform to any Alliance, although 
it has some Latimseandroid characters of growth. 

Group-genus Dictyophyllia, Blainville , 

Genus Bxctxophtllta, Blainville , Man. cVAciin . p. 860, pi. 58. 
fig. 4; Diet, des Sci . Mat, t. lx, p. 528 (1880), amended. 

Colony inemsting, covering considerable space, Surface sub¬ 
plane. Corallites low, separated by very narrow grooves at the 
calicular surface, variable in size. Calices more or less polygonal 
or circular, or long, nearly or quite, straight, narrow, looking like 
a series with perfectly indistinct centres. In a polygonal ealiee 
(one of a bud) are numerous subequal, close, short septa pro¬ 
jecting from the wall a little way inwards, and within these, 
towards the. calicular centre and occupying a large space, is a 
columella—a mass of trabeculae, reticulate and slightly convex; 
trabeculae connected, here and there, by cross bars. The long 
calices show the same structures as the others—a wall with short 
subapical 'septa projecting a little, and a large long axial mass of 
trabeculae—the columella. The columella appears to rise from a 
flat floor, which is presumably the base of the colony. Costae 
absent. Calicular walls separated. 


9 # 
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Distribution .— Dossil. Upper Cretaceous: Maestricht, Europe. 

There are several very perfect specimens of the only species of 
this remarkable genus in the British Museum. Their appearance 
and structural characters are, to a certain extent, those of the 
serial Astrseidse. 


CHAPTER V. 

The Section Fungida of the Madreporaria, definition, families. The family 
Plesiofungidae, its groups and alliances and genera. The family Fungidce, 
alliances and genera. The family Lophoseridce, alliances and genera. The 
family Anabaeiadse, and genera. The family Plesioporitidce, alliances and 
genera. 


II. Section MADREPORARIA FUNGIDA*. 

Madreporaria solitary or in colonies. Septa and septo-costm 
•with synapticula which cross the interseptal and intercostal 
loculi. An endotheea may or may not exist. Septal laminae solid 
or presenting degrees of fenestration. Basal structures perforate 
or imperforate. Soft structures with short, lobe-like, scattered, 
sometimes obsolete, tentacles, not covered when contracted ; 
disks not circumscribed, and in colonial forms confluent. 

The reasons for adding two families to this section have been 
given in a former page (4). 

Families . 

(Transition-group.) L Puesiofungidjs. 

II. Fungible. 

III. Lophoseribas. 

IY. Anabacxabas. 

(Transition-group.) Y. Plesxoporitid/e. 

The family Plesiofungidse contains 13 genera, of which 10 are 
taken from the family Astrseidse of Edwards and Tlaime. The 
Putigidse contain 10 genera. Two new genera enter, and the old 
form, ZoopiluS) finds a place. Hctlighssa becomes a subgenus; 
and Fodabacia is synonymous with jELalmnitra. 

* Terrill makes a suborder Fungacea, and foreshadowed the present ampli¬ 
fication of the Fungida in 1865 (see Yerrill, * Notes on Radiate,’ a work full of 
valuable information) 
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The Loplioseridm become a very important family, and there are 
35 genera and 2 subgenera. Out of the 19 genera of Milne- 
Edwards and Haime, 3 are passed on to the Plesioporitidse, so 
that there are 19 new genera added. 

The Anabaeiadse remain as they were, 2 genera. 

The Plesioporitidae have 13 genera; 1 was formerly an As- 
trseid, 3 were Lophoseridae of Ed. & K.; 9 genera are thus 
added. 

The section Eungida contains therefore 73 genera and several 
sub genera. 

Besides these 73 genera, 23 hare been recorded, and either 
abolished in revision, or in some instances made subgenera. 

Transitional Family. 

I. Family PLESIOFUNGXDiE *. 

This family unites more or less the Aporosa and Eungida. 
Fungida simple or colonial, with synapticula in the interseptal 
loculi, besides endothecal dissepiments. Septa solid and imper¬ 
forate, occasionally irregularly perforate and trabeculate. 

This Family contains five groups. One genus can hardly be 
satisfactorily placed, because nothing is known regarding the 
nature of the septa; but, provisionally, I place it in a group by 
itself. This is Bpistrepiophyllmn, Milaschewitseh. 

E. Pratz unites Siderastrwa , Astrceomorpha , and Mesomorpha 
in a group ; but I cannot agree to the union of the last two with 
the first-named. Hence Siderastrcea stands as a genus alone. 
The Thamnastroid group is fairly well defined. 

Group-Genus Epistbeptophyllum. 

A simple Piesiofungid. 

Genus Epistbeptophyllum, Milaschewitseh , “KoraUen der Watt- 
heimerschichten ” ii. AbtheiL, PdlceontograpJdca , xxL p. 210 
(1875). 

Oorallum simple, adherent, conical or cylindrical. Oalice 
sunken. Columella well developed and spongy. Septa numerous, 
not exsert. Wall ornamented with subequal costae. Deeply in 
the interseptal loculi are endothecal dissepiments, and, besides, 

* See Verrill, £ Notes on Badiata/ p. 540, E. Pratz, * Palseontographicaf 
1882, and Zitfcel, Palaeontology, foreshadowing this group. 
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numerous synapticula; but in the upper parts there are only 
numerous sharp-pointed wart-shaped granules on the sides of the 
lamella. 

Distributions—Fossil. Jurassic: Europe. 

Group-Genus Siderastr^a, Blainv. 

Genus Sxderastrjba (pars), Blainmlle , Diet . des Sci. Wat. t. lx. 
(1830); Milne-Edtvards Jules Uaime, Oompt. Mend, de 
VAcad. des Sci, t. xxvii. p. 445 (1848); amended after 
Mourtales . 

Syn. Astrcea , Ed. & H. (1857). 

Colony in assure, convex or plane, dense, incrusting. Coraliites 
united by thin and often indistinct walls. Oalices subpoly gonal, 
deep, margins rounded. Columella small, papillary, made up of 
ascending trabeculae, which often fuse, here and there, into a mass. 
Septa solid, rather close, thin, denticulate where free, often 
uniting. Two rows of synapticula close to the wall unite the 
opposed septal lamellae, and tend to fill up the interseptal loculi 
near the wall. Septa imperforate. Endothecal dissepiments few. 
Gemination submarginaL 

Distribution. — Fossil. Eocene: Europe, Asia. Miocene: Eu¬ 
rope, West Indies.— Subfossil. Eed Sea.— Decent . Eed Sea, Indian 
Ocean, islands off West coast of Africa, Caribbean Sea. 

L. Agassiz states that the soft parts of Siderastma are those 
of the Eungida and not those of the Astrmidse, and the tentacles 
drawn by Pourtales prove this. 

Group-Genus Polyaiuea, 

Genus Poltaejea, K. v. Fritscl , u Foss. Korall der JSFmimuMt , 
v. BorneoBalmntogmphica, Supp. Band iii, (1878). 
Colony massive, with projecting calices. Coraliites free above, 
united by wall and costse below. Septa numerous, arched, 
uniting, perforate. Columella spongy and well developed. Dis¬ 
sepiments vesicular. Synapticula present. Epitheca well deve¬ 
loped, uniting approximated coraliites, wrinkled and striated. 
Gemmation lateral and basilar. Colony increases circum¬ 
ferentially. 

Distribution. — Fossil, Eocene: Borneo. 

K. v. Pritseh states that the colony has the habit of Brachy- 

phyllia, Eeuss. 
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I. Alliance ASTRR0MORPXIOXDA. 

Colonial Plesiofungidse. Calices small, more or less confluent by 
cosfcse, Walls absent. Septa trabeculate, but solid. Columella styli- 
form. 

Genus Astrjeomorpha, Renss. 

Genus Mesomorpha, Pratz. 

Genus Astrjeomorpha, Reuss, u Beitmge znr OhamJe. cl. Kreii. 
in den OstalpenDenies, d. Kais. AJcacl . Wiss. Wien , 1854, 
Band vii. p. 127. 

The colony is flat, with small irregular calices, baying only 
from 6 to 16 thick dissimilar irregular septo-costm only slightly 
geniculate. The central septa unite ‘with a compact styliform, 
but sometimes rudimentary, columella. Septa not united directly 
with the columella along their entire height, but by trabeculae 
occurring at regular intervals from *5 to *75 millim. apart, so that 
a series of openings exists on the boundary between septum and 
axis. Tolerably stout, transverse or slightly oblique dissepiments 
stretch across the interseptal loculi, agreeing with the axial tra¬ 
beculae in number, but alternating with them. Hence a number 
of superimposed cavities occur in the interseptal loculi. 

Reuss notices the affinity of the genus to Clausastrcea, and how 
it is distinguished from that genus and Thqmnastrmci . 

R. Pratz (Palaeontographica, 1882, p. 103 et seq .) analyses the 
species of this genus, and states that the genus is essentially 
Triassic, the specimens studied by Reuss from supposed Cre¬ 
taceous rocks being derived fossils. The species described by 
Milasehewitseh from Nattheim are Thamnastrseans, and differ in 
their morphology from AstrceomorpJia . The Eocene species is a 
Thmnnastreea . 

E. Pratz; remarks on the morphology. The septa, instead of 
being formed of many trabeculm passing from the internal base 
of the corallite upwards and inwards, give the impression of being 
formed by an independent irregularly-formed trabecule composed 
of many nodules running upwards and outwards. The granula¬ 
tions group themselves at tolerably regular intervals, and form 
more or less horizontally placed enlargements, which run in the 
same plane around each septum. In transverse sections, calca¬ 
reous threads are seen to radiate from the middle of a septum to 
the periphery. A vertical section shows that they are directed 
upwards and outwards. The dissepiments resemble tabulae, The 
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septa are compact, and are united by tabular and synapticula., 
There is no intercalicnlar wall. 

Distribution. — Fossil Trias: Europe. 

Genus Mesomobpha, Pratz, Palcsontogr. xxix. (1882), p. 118. 

Syn. Porites (pars). 

Colony massive, brandling, gibbous, sometimes incrusting. 
Calices small, shallow, not defined by ridges, but confluent with 
septo-costa? running in low curves oyer a flat surface. Septa 
compact, with spicules on tlie sides and edge, indicating a tra¬ 
beculate construction. Columella styliform. No true wall. 
Synapticula stout, and when in the sclerenchyma between the 
corallites giving a coenencliymatous appearance. Dissepiments 
exist. 

Distribution, — Fossil. Cretaceous: Europe. 

II. Alliance THAMNASTROIDA. 

Colonial Plesiofungidse, varying in shape, massive, foliaeeous, dendroid, 
incrusting or not. Confluent septo-costre well developed, usually solid, 
trabeculate. Calices superficial, widely open, large. 

Genus Thamnaste^ea, Lesauvage. 

Subgenus Centrastr^ea, (POrb, 

Genus Clausastr/EA, d’Orb. 

Genus Pseudastr^ja, Reuss. 

Genus Pironastr/Ea, d'Achiardi. 

Genus REUSSASTRiEA, d’Achiardi. 

Genus Dimorphastr^ea, d’Orb. 

Genus Dimorphoccenia, E. de From. 

Genus Stylomjsandra, E, de From. ? 

Genus Teamnastbj^, Lesauvage , Ann. dcs 8cl Nat . 1° ser. 
t. xxvi. p. 828 (1832). 

The synonymy of tins great genus has been correctly given by 
Miine-Edwards and Jules Haime, £ Hist. Nat. des Corall.’ vol. ii. 
p. 555 (1857), and carried down by them to 1851. M. do Pro* 
mentePs £ Introd. a Petude des Polyp, loss.’ (p. 211), published 
1S5S-186Q, is unfortunate in not bringing in the synonymy 
published by Miine-Edwards and Jules Haime, and in not noticing 
their able work. 

Lesauvage, Golclfuss, Blainville, d’Orbigny, Lamouroux, and 
Defranee differed in their view's regarding the genus; and Miine- 
Edwards and Jules Haime, criticizing the results of these natu¬ 
ralists, and having an immense amount of original matter at hand, 



FAMILIES ATO GEKEEA OE THE MABREPORABIA. 


137 


established a new generic diagnosis. Later on Etallon, Eeuss, 
nd myself decided that the genus must enter tlie Eungkla ; and 
since that time it has been placed in thePoritidse by Milaschewifcsch 
and E. Tomes, and replaced by the latter in the Fungida. The 
careful researches of E. Pratz enable me to place the genus in 
the transitional group between the Astrceidse and Eungida—in 
the family Plesiofungidas. 

Milasehewitsch, noticing the perforate condition of the septa 
of Thamnastrceans from Nattheim, was led away to believe that 
this condition was invariable in the genus. Moreover, he thought 
that a perforate septum necessitated a Porosa alliance. There 
are perforate septa in Ci/phastrcea , an aporose form, and solid 
septa in most species of Mcidrepora , a perforate genus. Per¬ 
foration may he noticed in some English Thamnastrseans that have 
been much weathered, but in parts of the colony only. The con¬ 
dition is not universal in specimens from Nattheim, and is the 
result of destructive siliceous fossilization and weathering. 

The trabeculae of the septa do not always leave spaces between 
them like lattice-work; such a condition is local and exceptional. 
At the same time the thinnest part of the septum is between the 
nodular masses of the trabecules. There is no doubt that 
the septa are united by growths which are not exaggerated 
granules, and which are synapticula. These not only inter¬ 
fere with the open condition of the interseptal loculi, hut make 
the position occupied by any thing like a mesenteric fold very 
shallow. The existence of endotheca is decided, and especially 
in some Oolitic species. It was noticed by Milne-Edwards and 
Jules Haime, and figured in my Monog. Brit. Eoss. Corals, 
Pal. Soc. 1872, Pt. iii. pi. 4. fig. 9, and has been recognized in 
continental forms. 

The presence of a wail bounding theeorallites has been debated, 
I do not find a true wall, but that synapticula are often placed 
in vertical series and act as a wall, which, however, is not com¬ 
plete. Often no trace of such a limiting series can be found. 
On the other hand, the existence of a wall has been stated by 
Be Eromentel. The columella is variable in the genus, and 
has been used to establish subgenera. Einally, the colony is 
sometimes convex, plane, and nodulose, or decidedly branched. 
The structures in these forms are identical, and therefore the old 
plan of making the branched forms into a new genus or subgenus 
has been abolished. 
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The subgenera are not very satisfactory, on account of the 
influence of fossilization and wear and tear in destroying the colu¬ 
mella or in modifying it. But if it can be established that a 
species has had no columella, or has a papillary one, or one which 
is essential and styliform or knobbed, it is right to put it in the 
characteristic subgenus. Thus the true Thamnastrscans, accord¬ 
ing to Milne-Edwards and Jules Haime, have a papillary colu¬ 
mella (Hist. Nat..des Corail. vol. ii. p. 555). The Thamnastrsese 
with a knob or styliform process for columellas belong to the sub- 
genus Centrastraea , d’Orbigny. In most cases sections show the 
relics of the columella. 

Mr. B. Tomes, E.G.S., follows M. de Eromentel in his classifi¬ 
cation (Quart. Journ. Geol. Soc. 1882, p. 434), and gives him the 
authorship of Bynastrma as well as Centrasircea, the first being 
a creation of Milne-Edwards and Jules Haime, and the last of 
d’Orbigny ! As the subject has been now thoroughly discussed, it 
is only necessary to revise the genus Thmnnastrcea after Milne- 
Edwards and J. Haime, and to admit, for the sake of convenience, 
Centrastraea as a subgenus. Mr. R. Tomes suggests the term 
septal-costee for the costae which join the septa of different calices 
in TJiammstrcea. The term septo-eoste was used half a century 
ago, and has been employed ever since, and is the better term of 
the two. 

Genus Thamnastrjea, Lescmmge , amended ; post. Id. Sf II. (1857), 
Hist. Hat, des Corall. vol. ii. p. 555. 

Syn. Bynastrcea. 

Colony massive, convex, subplane, or gibbous, or thin and 
expanding, or in layers, pedunculate or with a broad base, or in- 
crusting, or more or less dendroid in shape. Corallites indi¬ 
stinctly defined. They are united by costge or by an ill-developed 
wall. Calices superficial, centres distinct, and the inter cal icular 
space variable in extent. Columella variable, papillary, nodular, 
small, styloid. Septa merging into septo-costse which are confluent 
with those of neighbouring calices, usually fiat on the free border, 
dentate, the minute projections being the tops of lines of trabe¬ 
cula^ stout or thin, solid or perforate here and there; straight, 
wavy, curved, or geniculate, long or short, often uniting or not. 
Dissepiments rudimentary or decidedly developed. Synapticula 
numerous, small Gemmation submarginal. Common colonial 
wall, when it exists, costulate, epitheeate, and with synapticula, 
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Distribution. — Fossil. Trias : Europe. Lias: England and 
Europe. Oolitic: England and Europe. Cretaceous : England, 
Europe, Asia. Eocene: Europe, Asia. Miocene : Tasmania. 

Sub genus Cewteastrjba, (genus) d’ Orb. (1847). 

Thcmnastrcea with an almost styliform columella. 

In recognizing tliis group care must be taken not to be 
deceived by the results of fossilization. 

G-enus Claus astrjea, d'Orbigny , Note swr les Polyp, foss. p. 9 
(1849), amended. 

Colony massive, with a plane or convex upper surface and 
broad base. Corallites large, without definite walls, which are re¬ 
placed by a cellular endotheca. Calices superficial, shallow, widely 
open. Columella absent. Septa large, dentate, few, some con¬ 
fluent with the septo-eostae of the calices close by and others tra¬ 
versing the intercorallite space to reach somewhat distant calices, 
straight, or geniculate, or curved here and there. Laminae short, 
solid. Endotheca replacing walls here and there, and stretching 
across the interseptal loculi high up like tabulae, but not passing 
over the axial space. Synapticula small, short, stout, numerous. 
Gremmation submarginal. 

Distribution. — Fossil . Jurassic: Europe, England. 

G-enus Psettlastrhia, Feuss, “Foss. For am. AntJioz. von Ober- 
burg ,” Denies . el. Kais, Akad. der Wiss. Wien , Bd. xxiii. 
p. 24 (1864). 

Colony massive. Calices crowded, irregular, rather deep in the 
centre, environed by a shallow groove, so that only occasional 
septa become continuous with those of other calices. Septa den¬ 
tate and numerous. Columella ends in a small irregular pimple 
(Hoclcer). Pali in one crown. Synapticula exist, being placed 
very regularly. (Endotheca does not exist, according to Beuss.) 
Distribution. — Fossil. Eocene ; Europe. 

G-enus Pirowastrjea, d! Achictrdi, Corcdl. Focen. del Friuli (Pisa, 

1875), p. 70. 

Colony lamello-diseoid. Calices in concentric circles, confluent, 
centres distinct and small. Columella absent, or as one papilla. 
Septo-costse very large. Synapticula numerous. Endotheca 
scarce. Epitheca well developed. 

Distribution.—Fossil. Eocene: Europe, Sind, Asia. 
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Grenus BEUSSASTRiEA, fTAchiardi, Goralli Pocen. del Friuli 
(Pisa, 1875), p. 67, tav. 13. fig. 2 ; amended . 

Colony in the shape of a lamina more or less thick. Calices 
distinct, numerous, varying in their distances, shallow. Septa 
confluent with those of neighbouring caliees. Columella lamellar 
and essential. Calicular wall ill defined. Dissepiments well 
developed, arched. Synapticula exist; and the solid septal lamina 
are very granular. 

Distribution. — Fossil. Eocene: Europe, Sind, Asia. 

Genus Bimorphastma, d'Orbigny , Bev . et Mag. de Zool. p. 177 
(1850), amended ; Milne-Mdwards Jules Haime , Hist. Wat. 
des Oomll vol. ii. p. 585 (1857). 

The colony is pedunculate or not, flat on the upper surface, 
rarely convex, more or less circular in outline. Corallites 
arranged around a large central parent in distant concentric 
circles. Columella papillary and small. Septo-costae confluent. 
Synapticula exist. Common wall striated or not, naked. 

Distribution .— Fossil . Cretaceous: Europe, Hindostan, Asia. 

G-enus Dxmoephocceyia, de Fromentel, Polyp, foss. de VStage 
Weocomien , p. 55 (1857). 

Colony in a tolerably thin lamina. Corallites disposed in con¬ 
centric rows around a central parent. Plateau naked and cosfcu- 
lated. The septa are entire, and almost all radiating from the 
centre to the circumference. There is no columella. 

M. de Fronientel states that this genus corresponds in the 
Etismilian family with the genus Dimorphastr&a , the distinction 
being the entire nature of the septa in the first-named genus and 
the absence of a columella. There are synapticula. 

Genus Stylqm^andra, F. de Fromentel , Pal Prang., Terr. 
eret. p. 457 (1877). 

The genus Btylomceandra, according to M. de Fromentel, is 
clearly allied to the genus' Datmmandra, and is only really dis¬ 
tinguished by having a styliform columella in the centre of the 
calices. 

The figure shows (pi. 113. fig. 3) a broad colline covered 
by confluent eostrn, It appears that this genus is hardly near 
Latimmandm , and that it is possibly one of the Thamnastman 
alliance, where it is placed with doubt. 
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II. Family FUNGIB/E. 

(Subfamily Funqince (pars), Ed. &> JL Hist. Hat. des Corall. 
vol. iii. p. 4, 1860.) 

Simple or colonial forms, usually depressed, with the septa solid 
or occasionally porous. Synapticula crossing tbe interseptal loculi 
and uniting the septa without the presence of dissepimental 
endotheca. Wall more or less synaptieuiate or special, perforated 
and echinulate. Calices with radiating septa in the simple forms; 
with or withont radiating lamellse, along a central axial line, 
or scattered in the colonial forms. Tentacles short, scattered, 
sometimes obsolete. 

This family stands very much by itself, and its genera are 
remarkable for their calicular structures and developments. 

Tbe Alliances are fairly natural, and are tbe 

I. Fungxoxba. 

II. Cryptabacioxda. 

III. Heepolxthoxba. 

I. Alliance FUNG101DA, 

Simple Fungidse, more or less discoid. 

Genus Fungi a, Dana. 

Subgenus Haliglossa, Ekr. 

Genus Diafungia, Duncan. 

Genus Miceabacia, Ed. & H. 

Genus Ftog-ia, Dana, Zoojph. p. 818 (1846), altered by Milne - 
Edwards Sf Jules Maime , Hist. Mat. des Corall . vol. iii. p, 5 
(1860), amended \ Duncan, Froe, Finn. Soc., Zool. vol, xvii. 
p. 187. 

Syn. Lobactis , Agass.; Fleumctis, Agass.; Gienaciis , Agass. 

Tbe corallum is simple and free in adult age, circular, subcir¬ 
cular, elliptical, lobed, or angular in outline; depressed or hemi¬ 
spherical, with a horizontal or dome-shaped base, which is eostu- 
late and perforate more or less. Tbe calice conforms to tbe shape 
of the superficies of tbe corallum. Septa numerous,plain, lobed, 
dentate or spinulose on their tree edge, tbe smaller uniting with 
tbe larger, which reach from tbe axial space to tbe more or less 
turned-down calicular edge. Small septa trabecular, tbe large 
solid. Tbe columella trabecular and rudimentary. Interseptal 
loculi deep, and occupied by vertical or slanting rows of stout 
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synapticula, wliicli form, with the sides of the septa, canals lead¬ 
ing to the base, and sometimes communicating with the outside 
through, the basal openings. Costae on the "bases of the septa, and 
united by synapticula, which constitute a false basal wall. Young 
corals adherent, subturbinate and pedicellate. 

Distribution .*— Decent and Sub-fossil. Pacific, Bed Sea, Indian 
seas, Pacific coast of America. 

The genus is a large one, and may be rather artificially divided 
into groups of species as follows:— 

Group 1. Fungi# lacerantes. Fungise with spiniform septal 
teeth. 

„ 2. Fungi# subintegrce . Fungise with very small 

dentations. 

„ 8. Fungi# lobifer#» Fungi re with the septa termi¬ 

nating above in angular lobes. 

The genus Kaliglossa , Ehrenberg, may be considered a sub¬ 
genus of Fungia , and it includes elongate forms with a dis¬ 
continuous axial space, and links the Fungi# on to the genus 
Serpolitka, 

Genus Diaptogia, Duncan , Journ. Linn. SocZoo'L 1884, 
vol. xvii. p. 417. 

Corallum discoid, free, without trace of adhesion, not quite 
circular in outline, much broader than high. Base with a primary 
triangular piece extending beyond the centre, slightly projecting 
downwards, the rest of the coral grouping from its nodes and 
apex, so that there is an appearance of former fracture and sub¬ 
sequent growth. Calice unsymmetrical from the prolongation of 
the larger septa of the primary piece beyond the centre, and from 
the radiation of septa from the sides and apex of the primary piece 
to the edge of the disk or the margin. 

Columella absent. Septa numerous, order confused, many join 
others near and remote from the margin. Larger septa exsert, 
arched near the margin, from which they rise perpendicularly, 
and low near the septa of the primary piece. Septa dentate and 
strongly granular near their free edge, solid and stout. 

Costse broad, unequal, often bifurcating, variously directed. 
At the margin each costa gives off a branch on either side to 
form, with the corresponding offshoot of the next costa, a septum* 
Hence the septa correspond with the intercostal spaces. Inter- 
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costal spaces regularly furnished with equidistant synapticula, 
presenting a regularly perforated appearance. Synapticula 
strongly developed between the septa, some reaching high up in 
the interseptal loculi. There is no true wall, the septo-eostal 
structure being united by synapticula alone. 

Distribution. — Decent. Korean Sea. 

Were there symmetrical growth, and did the costa* radiate 
from a common centre, the form would come within the genus 
Micrctbaeia (Edwards and Haime, Hist. Hat. des Corail. vol. iii. 
p. 80, 1860). The genus is therefore a very interesting addition 
to the family Fungidse, and must be placed between tbe genera 
Fimgia and Micrctbaeia. 

It is mimetic of tbe genus Diaseris of the Lophoserinse. 

The genus Micrabacia , Milne-Edwards & Jules Haime, requires 
some amendment; and having had the opportunity of studying 
some good specimens, I give the following amended diagnosis:— 

Genus Micrabacia, Milne-Hdwards 4" Jules Haime, Hist. Hat. 

Corail. vol. iii. p. 29 (1860), amended . 

Coralline, simple, free, lenticular, broader than high, convex 
above, slightly concave at the base, which has a circular out¬ 
line. Calice with a small shallow axial depression, filled by a 
false columella, from which the principal septa radiate, being 
joined with those of higher orders towards the circumference. 
Septa numerous, solid, imperforate, arched above, with a perpen¬ 
dicular outer edge. Costae distinct on the base, bifurcating at 
the edge, a process from two coste forming a septum. Intercostal 
spaces continuous with the line of direction of the septa, crossed 
by synapticula in concentric rows, and perforate between the 
synapticula. Interseptal loculi crossed by large and small synap¬ 
ticula, which radiate from, the base in discontinuous lines, bound¬ 
ing canalicular spaces continuous below with the intercostal 
openings, and above with the interseptal loculi high up. Costa* 
granular. Septa crenulate or minutely denticulate. 

Distribution—Fossil. Cretaceous : England, Europe. 

IL Alliance CEYPTABACIOIDA. 

Colonial Fungidse. Calices all distinctly radiating. 

Genus IIalomitra, Dana. 

Genus Sandalolitiia, Quelcli. 

Genus Cryptabacia, Ed. & IL 
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Genus Halgxiitba, Dana, Eocpl. Deeped. 1846, Zoophytes , p. 311; 

P. Martin Duncan, Journ. Linn. Soc. 9 ZooL voi. xiii. p, 155 

(1SS3). 

Sjn. Podabacia , Ed. & H. 

Corallum compound, free or attacked, convex or folded. Upper 
surface with a circular, funnel-shaped, large ealice, surrounded 
with a ring of smaller ealiees. Septo-costal rajs continuous from 
central ealice to others and to the thin margin. Septa numerous, 
unequal, denticulate, some trabeculate in parts, solid otherwise. 
Synapticula long or short, vertical. Costae marked on the per¬ 
forate and echinulate base. 

Distribution. — Decent. Eed Sea and Indian Ocean, Oceania. 

This genus absorbs Podabacia , Milne-Edwards and J. Haiine, 
and therefore has a wider distribution. 

Genus Saotalolixha, Quelch , Ann. Sf Mag. Mat. Mist. 1884, 
xiii. p. 293. 

Corallum compound, flattened, free, much elongated, and very 
thin. Vail sparsely porous, and extremely reduced. Distinct 
eo$ta% closely granulated or very finely and bluntly echinulate, 
curving towards the short axis. Caliees few, in the long diameter 
of the corallum ; parent caliele very large, occupying the centre, 
forming almost the entire corallum, with very numerous septa, 
there being about seven complete cycles, but a much larger 
number of cycles incompletely developed on the long axis; smaller 
calicles very few, distinctly radiate, developing on the course of 
and interrupting the larger septa in the long axis of the parent 
caliele. Septa very long, crowded, curving towards the short 
axis, and of more or less equal vertical extent, very low, giving an 
even laminate appearance to the corallum. Synapticula well 
developed, and forming strong connexions at the basal parts of 
the septa. Columella rudimentary and trabeculate. 

Distribution. — Decent . Tahiti. 

Genus Obyptabacia, Milne-Edwards Sf Jules Same , Sist. Nat, 
des Cor all. vol. iii. p. 22 (1860). 

Corallum compound, free, oblong, convex above and concave 
beneath. Caliees with radiating septo-eost®, some caliees occu¬ 
pying the central axial line and there are others on either side. 
Septo-costse short and not numerous. Inferior surface echinu¬ 
late and perforate. 

Distribution. — Decent. Indian Ocean, Manilla, Pacific. 
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III. Alliance HERPOLITHOIDA. 

Colonial Fungidse, with some or all the ealices incomplete and not 
radiating. 

Genus Hebpglitha, Eschholtz. 

Genus Polyphyjllia, Quoy. 

Genus Lithactinia, Lesson. 

Genus Zqqpilus, Dana. 

Genus Hebpolxtha, Eschholtz, Isis , p. 746 (1825), amended; 

Duncan , Journ. linn. &oc. } Zool. vol. xvxi. p. 152 (1883)® 

The corallum is free, long, narrow, and compound. The upper 
surface has calices of two kinds—one set occupy a long central 
axial line and are multilamellar, and the other set are placed irre¬ 
gularly, have few lamellae, and are small. The septo-costal rays 
are long and stout, and alternately thick and thin, and all are 
entire. No rays reach from the axial furrow to the circumference. 
The "base is concave, perforated and eehinulated, Synapticula 
regular, numerous, oblique, tall, and wanting here and there. 
Columella trabecular. 

Distribution.- — Decent. Bed Sea, Indian Ocean to east. 

This genus has been called JELerpolitlms by Leuekart subsequent 
to Eschholtz (see Hist. Nat. des Corail,, Milne-Ed'wards & -Jules 
Haiine, vol. iii. p. 24); and Klunzinger has restored the proper 
name (‘ Korallenthiere des Eothen Meeres, 5 p. 68). 

Genus Polyphvllia, Quo?/ et G-aimard, Voy. de VAstrolabe 
(. Zoqph .), p. 185, pi. 20 (1833); Dam , Explor. 2Hoped., ZoopL 
p. 316 (1846). 

Corallum compound, free, oblong, and convex above and con¬ 
cave below, or 1 discoid. Calices incomplete; some, which are sub¬ 
radiant, occupy the central axis in the long coralla, and are asso¬ 
ciated with rudimentary calices placed on either side, with short 
septo-costal rays very unequal in size, separated by transverse 
laminm, which are the prolongations of a lower set of septa. Or 
the surface is covered with undeveloped calices with non-radiant 
septo-costse. The base is echinulate and perforate. Synapticula 
well developed. ‘ Principal septa very thick. 

Distribution. — Decent. Pacific, Bed Sea, 

There are' no perfectly radiating, calices in the genus Doly~ 
phyllia—th&t is to say, the centre of a calice has not septa radia¬ 
ting from it, as in Hdlomitra for instance. The radiation is 
< mm. joumx.— zoology, vol. xviii. 10 
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interrupted. Besides, tliere are what may be called false calices, in 
which a large septum is covered over for a short distance by a kind 
of hood coming from some of the higher orders next to it. This 
structure appears to have one large fleshy tentacle upon it. 

In the genus Lithactmia there are no subradiating calices in 
the median line, and all are of the false kind. This appears to 
be of generic importance, and I retain the genus. The genera 
JLerpolitha , DolypJiyllia, and Lithactinici form an Alliance on 
account of the presence of false calices in their compound coralla. 

Genus Lxthactixta, Lesson, Tllustr. Zool. 1833 ; Milne-Edwards 

fy Jules Haime , Hist. Wat. des Oorall. voh iii. p. 28 (1860). 

Colony free and thin, hemispherical, cap-shaped, or almost plane 
above, and echinulate and perforated at the concave base. Costae 
not distinct. Calices of one kind, nonradiate, and formed by 
short septo-costal laminse, which are separated from those 
before and behind by thin transverse processes, which arch over 
them, and come from inferior septa. There are no true calices. 
Synapticula present. 

Distribution. — Decent. Pacific islands, Oceania. 

Genus Zoopiltjs, Dana, Zoophytes, U. 8. Exploring Exped. 

1846, p. 51. 

Colony free, budding and explanate. Polyps everywhere 
scattered; mouths radiately seriate. Coralla with the larger 
lamellae radially prolonged quite to the margin, the intermediate 
much smaller and short, and these alone interrupted by the 
oririmes (small depressions or centres of radiation == polyp- 
mouths). Polyp-mouths in the intervals between the large 
lamellae. 

Distribution. — Recent . Pacific. 

III. Family LOPHOSEBIBzE. 

(Subfamily Lophoserinw, Ed. & H.) 

Pungidse in which the wall is neither perforated nor echinulate, 
Synaptieula exist, hut not endothecal dissepiments. Septal 
laminse usually solid, but occasionally with ill-defined perfora¬ 
tions, remote from the bottom of the septa. 

Yeij considerable changes have taken place in the old sub¬ 
family of Milne-Edwards and Jules Haime, the Lophoserinw, 
owing to the introduction of new genera and the elimination of 
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old ones in consequence of the necessity of founding the family 
Plesioporitidse. 

There are two Subfamilies—the Lophoseridce simplices and 
Dophoseridce aggregates . 

1. Subfamily Dophoseridce simplices. 

I. Alliance TROCHGSERIGIDA. 

Lophoseridse with simple coralla, trochoid, turbinate, conico-cylindrical, 
or subturbinate. Calices shallow, rarely deep. Septa very numerous, 
some uniting, close, imperforate, and united by symapticula. Columella 
variable or absent. Pali may exist. Epitheca may or may not exist. 

Genus Troghoseeis, Ed. & H. 

Genus Gyroseris, Reuss. 

Genus Turbinoseris, Duncan. 

Subgenus Pal/eoseris, Duncan. 

Genus Phragmatoseris, Milaschewitsch. 

Genus Omphalophyulia, Laube. 

Genus Placoseris, E. de From. 

Genus Elliptgseris, Duncan. 

G-enus Troghoseeis, Milne-Edwards Sf Jules Same, Mist . Sat. 
des Coratt. vol. iii. p. 57 (1860), date of description in 
Compt . Bend . t. xxix. (1849). 

Oorallum simple, trochoid or eylindroid, adherent; wall naked, 
and with delicate costal striations. Calices circular, or lobed at 
the margin, and irregular, shallow. Columella papillary. Septa 
yery numerous, strongly granulated laterally, uniting. Synap- 
ticula numerous. 

Distribution .— Fossil. Cretaceous ; Europe. Eocene ; Europe, 
Asia.— Recent. Philippines. 

G-enus Gtrqseris, Reuss ; Milne-Edwards Sf Jules Mamie, Hist ; 
Mat. des Cor all. vol. iii. p. 54 (1860). 

Oorallum simple, free, pedunculate, trochoid. Oaliee shallow, 
with thick margins, circular. Costal fossette large. Columella 
large and papillary. Septa not exserf. 'Wall imperforate. 
Symapticula exist. 

Distribution. — Fossil* Cretaceous : Europe. 

The morphology of the septa separates the following genus from 
Leptophyllia and its allies, which belong to the Plesioporitid®. 

10 * 
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Genus Tubbixoseexs, Duncan , PtfL $oc., Brit. Foss . Corals , 

Cretaceous Corals, pt. ii. p. 42 (1870); amended m Quart. 
Joum. Geol. Sac. 1873, p. 558. 

Corallum simple, turbinate, or conical, compressed a little, with 
a broad base, baying a mark of former adhesion, or a narrow and 
free base. Epitheca rudimentary or absent. Calice shallow, 
usually elliptical. Septa numerous, solid, often uniting or not. 
Columella absent. Oostse well developed. Vail stout. Septa 
united by synapticula, and sometimes the costae also. 

Distribution.—Fossil . Lower Greensand : England. Eocene: 
West Indies ; Sind, Asia. 

Subgenus Paxaeosebxs, (genus) Duncan , Quart. Joum. Geol. Soc . 
vol. xxvi (1870), p. 301, pi. xx. fig. 7. 

Corallum simple, turbinate, and pedicellate. Calice widely 
open. Septa numerous, crowded, the smaller uniting with the 
larger, which reach the central fossula. Columella rudimentary. 
Synapticula numerous. Costae covered by a complete and dense 
epitheca. 

Distribution .— Fossil. Cainozoie, probably Miocene: Australia, 
The stout epitheca distinguishes this form from TiirHnoseris , of 
which it is a subgenus. 

Genus Pheagmatoseeis, Mihschewitsch , u For alien der 
WattheimerschichtFalmontogra-phica, xxi. (187S), p. 212, 

Corallum simple, adherent, pedunculate, fan-shaped. Calice 
elongate. Columella absent. Septa numerous, not exserfc. 
Synapticula exist low down in the interseptal loculi; higher up 
there are long, oval-outlined granules projecting from the septal 
lamella*. Wall aporose, and furnished with costas which are con¬ 
tinuous with the septa. 

Distribution. — Fossil Jurassic: Europe. 

This genus is closely allied to Turbinoseris (if the septa are 
imperforate). 

Genus Ohphaiojhymxa, Laube, «Die J hum der Sehkht. St. 
Gasman? Denies, der Kais. Akad. der Wiss. Wien, 1864 
Bd. xxiv. p. 251. 

Syn. Cnemidium, Quenst.; Montlivaltia, Lam.; TheeophyUia 
d*Orb. J 

Corallum simple, adherent, turbinate, cylindrical or almost 
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cjclolitoid in shape, Calice shallow, subpiano, circular in outline. 
Columella styiiform, prominent. The septa are numerous, close, 
unequal, uniting, bifurcating and trifurcating, exsert, granulate, 
and serrate. Epitheea strong and well developed. 

Distribution.—Fossil Trias: Europe. 

G-enus Placoseris, JEJ. de Fromentel , Pal. Fran?., Terr . eret, 

Zooph. p. 329 (3 867). 

Corallum largely fixed, with a cylindrical wall. Calice round 
and deep. Columella elongate, and composed of a series of 
trabecuhe soldered together and strongly spinulose at the sides. 
Septa numerous, unequal, and synaptieulate. 

Distribution. — Fossil. Cretaceous : Europe. 

In the drawing (pi. 49. fig. 4 a, h) the columella is very 
small. 

Genus Elliptoseris, Duncan , Fossil Corals Sfc. of Sind, Pal Did* 
Ser. xiv. p. 48, pi. viii. (1880). 

Corallum simple, pedunculate, conical, compressed, with a 
widely open elliptical calice. Columella absent. Axial space 
elongate and deep. Septa numerous, uniting. Pali exist on the 
united septa. Costae developed. Synapticula are common, 
Epitheea none. 

Distribution. — Fossil Eocene: Sind. 

II. Alliance CYCLOSERIOIDA. 

Simple Lophoseridse more or less discoid or plano-convex in shape, with 
nearly fiat basal walls and numerous septa, many of which unite, , Pali 
may occur. Columella variable. Epitheea, exists or not. 

Genus Cycloseris, Ed, & H. 

Genus Diaseris, Ed. & H, 

Genus Zittelofungia, Duncan, 

Genus Bathyactis, Moseley. 

Genus Asterqseris, E* de From. 

Genus Microseris, E. de From. 

The genus Tricycloseris, Tomes, is too doubtful, and is absorbed. See 
E. Pratz, 4 Palseontographicaf 1882, 

Genus Cycloseris, Milne-Edwards Sf Pules Maime, Hist. Bat. 
des Corail vol. iii. p. 49 (1860), pi. D 12. fig. 3. 

The corallum is simple, free, circular, elliptical, or angular in 
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outline, more or less horizontal or concave below, flat, minimi” 
form, convex, semihemispkerical above. Vail flat, costiilate, 
imperforate. Central fossette narrow elongate or circular. Co¬ 
lumella rudimentary or papillary, and slightly developed. Septa 
very numerous, uniting, denticulate at the free edge, exceed™ 
ingly granular at the sides, imperforate. Synapticula abundant, 
and variable in their length. 

Distribution.—Dossil Cretaceous: Europe. Eocene: Europe; 
Sind, Asia. Miocene: Sind, Asia. — Decent. Ked Sea, Chinese 
seas, Pacific. — Subfossil. Ked Sea. 

The genus Tricydoseris , Tonies (Quart. Journ. G-eol. Soe.), 
places itself in the proximity of Cyclosens , as the name indicates. 
E. Pratz remarks (Pakeontograpkica, xxix. p. 10S) that the soli¬ 
tary specimen of the genus may he an abnormal form, and brings 
before our notice that occasionally simple forms have exception¬ 
ally developed more than one ealicular centre, as may be observed 
in Montlivaltia and OmphalopJiyllia. 

Genus Biaseexs, Mihte-Edwards Sf Jules Marne, Hist . Wat des 
Corail vol. iii. p. 54 (i860), pi. I) 12. fig. 4. 

Syn. Dcmesus , Phil.; Hemicijatkus, Seguenza. 

Corallum simple, free, discoid, low. Wall naked and costu- 
late, imperforate; margin lobcd, irregular. In the young state 
composed of separate pieces or lobes which unite irregularly 
during growth. Septa irregular, uniting, numerous, serrate or 
dentate. Synapticula exist. Columella rudimentary or absent. 

Distribution. — Dossil Miocene, Pliocene: Europe.— Decent . 
Florida, Barbadoes, North Atlantic, Pacific, Australia. 

Many species of Cydolites were described by me in the <c Fossil 
Corals and Alcyonaria of Sind,” 4 Pakeontologia Indica, 5 Series xiv. 
(1880), pp. 52-55. E. Pratz considers that the forms should pass 
into another genus, and presumably because the septa are imper¬ 
forate and tliere is no endotheca. Certainly now that it is clear 
that the typical Cydolites had perforate septa and dissepiments, 
the species from the Eocene of Sind differ generically from it. I 
have founded the genus Zittclofmgia to meet the want caused 
by the necessary removal of Cydolites into the Plesioporitida 4 ® 

Genus Zitteeoftthg-ia, Dun-can. 

Syn. Cydolites , Link. 

Corallum "free, plano-convex, circular or elliptical in outline, 



FAMILIES AFB OEISTEBA OF THE MABEEPOBABIA, 151 

with a flat or slightly concave base, and a convex calice with a 
circular or oval fossa. Columella absent. Septa very numerous, 
close, thin, unequal, uniting, crested, denticulate or momliform at 
the free edge, granular at the sides, imperforate. Synapticula 
numerous. Dissepiments wanting, Epitheea of base in concen¬ 
tric folds, stout or thin. 

Distribution. — Fossil. Eocene: Sind. 

The genus differs from CycloUtes, as amended by Pratz, in 
having imperforate septa and no dissepiments. The species are- 
described in the “Dossil Corals and Alcyonaria of Sind,” Pal. 
Indica, Ser. xiv., 1880. The French Eocene Oyclolites probably 
belong here. 

Grenus Bathyactxs, Moseley , Deport on Corals , £ Challenger ’ 
Voyage , p. 185, pi. xi. (1881). 

Syn. Montlimltia , Tennison Woods; Fungia , Pourtales, non 
Dana. 

Corallum. free, discoid, not attached or cup-shaped in the 
young condition, thin and fragile. Primary septa free, the 
others united so as to form six deltoid continuations. Upper 
margins of septa usually coalescent over the apices of the deltas. 
Septa deeply toothed. Synapticula sometimes abundant, some¬ 
times few, arranged in a series of concentric circles. Columella 
well developed. Base costulate. ISTo epitheea. 

Distribution . — Decent. Deep water, from 30 fathoms to 
3 miles, JSTorth and South Atlantic, Caribbean Sea, South-Indian 
Ocean, Malay, Archipelago, West and East Pacific, Australian 
seas. 

The specimens show that the columella is often reduced to the 
junction of septa only. 

Moseley makes some most valuable remarks on the influence 
of growth and nutrition on the species of Bathyactis :—“ In 
some specimens, dredged on a siliceous bottom composed of 
Diatom skeletons, the wall is excessively thin, and towards its 
marginal region is perforated by a series of apertures on either 
side of the cost®. 5 ’ “ When a specimen hardened in spirit is de¬ 
calcified, the wall of the corallum in dissolving in the acid becomes 
perforated by a similar series of apertures, yielding first at these 
spots.” 
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G-enns Asieeoseeis, E. de Fromentel , P<z£. Franc, ^ Terr. eret 
tom. viii. p. 828 (1867). 

Syn. 8tej>hanoseri$ 9 E. de From., non Ed. & H. 

Corallnm hemispherical, with an imperforate basal plateau, 
which is discoid and covered with granulations which are in 
radiating lines near the edge. Columella slightly developed, 
and reduced to three or four slightly visible points. The septa 
are large, unequal, and strongly granulated where free. Pali well 
developed before the tertiary septa. Synaptieula present. 

Distribution. — Fossil. Cretaceous: Europe. 

M. de Fromentel does not say anything about the dissepiments 
or the condition of the septa. 

Genus Miceosssis, E. de Fromentel , Pal. Frang., Terr . or it. 
jSTo. 28 (1870), p. 867. 

Corallnm hemispherical. ‘Wall horizontal, naked, and covered 
with sparsely distributed granulations which do not simulate 
costas. Septa large, arched, uniting in joining at the centre of 
the ealice, where there is a little rounded fossula. Synaptieula 
rare, but well developed. 

Distribution.—-Fossil. Cretaceous : Europe. 

This genus requires further consideration. 

III. Alliance PSAMMOSERIOIDA. 

Simple Lophoseridre with the base containing a Sipunculid worm or 
growing on univalve shells, low. Penultimate septa well developed. With 
or without pnli. No epitheca. 

Genus Psammoseris, Ed. & H. 

Genus Stephanoseris, Ed. & H. 

Genus Psammoseeis, Milne-Edwards § Jules Haime, Hist. Nat 
des Comil vol, iii. p. 55 (1880), pi. x. figs. 9, 9a; Ann. des 
Set. Nat. 1848-49, ZooL tom. 9; amended. 

Corallnm simple, low j base broad, containing a Sipunculid 
worm ; sides perforated with several apertures. The wall is 
thick, naked, strongly granulate, and barely striated below, cos- 
Mate elsewhere* Caliee circular. Columella spinulose, papillary. 
Septa low, thick, close, granular; primaries and secondaries 
longest and largest; the septa of the fourth' cycle next in length, 
and uniting axially in front of the tertiaries. 

Distribution. — Decent. Chinese seas, Malacca, 1 
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Genus Stephakoseeis, lliln e-Fidivards Sf Jules Ucmie , Hist* 
Nat . ^ CWZ. vol. iii. p. 56 (1860). 

The corallum is short, with an ^asymmetrical tumid base, which 
is larger than the 'calice. Base containing a Sipnnculid worm, 
and perforated with large and small apertures, or fixed on a Gas¬ 
tropod shell. Calice circular or subcircular, open. Septa 
numerous, well developed, arched, tall, subentire, denticulate 
axially. Septa of first and second orders tallest; those of last 
cycle close to and nearly as high as their neighbours of the 
earlier cycles. Pali before all septa except the last cycle, small, 
arched. Columella trabeculate, and minutely papillary at the 
surface. Oostse large, unequal, granular, with deep narrow in¬ 
tercostal spaces. Underpart of base smooth or granular, not 
costulate except at the edge. Wall very thick, solid. Granules 
on septa numerous, elongate, radiating. 

Distribution .— Decent. Indian Ocean, Corean sea, Philippines, 
Zanzibar. 

This last genus was placed by Gray amongst the Heterocyathi, 
and separated by Jules Haime on account of its internal struc¬ 
tures. I place it here with much doubt; for I have not found 
synaptieula in any specimens, and the details of the soft parts are 
not known. Indeed this Alliance is unsatisfactorily placed, and 
requires greater revision than materials will at present permit of. 

IV. Alliance PODOSERIOIDA. 

Simple Lophoseridse with a wide base of attachment. Calice convex, 
with a central fossula. Costae distinct, and covered or not with epitheea. 
Genus Podoseris, Duncan. 

Genus Episeris, E. de From, 

Genus Podoseeis, Duncan , Supp. Brit . Foss. Corals , Fal. Soc. 
Bond, Pt. ii. No. 1, p. 25 (1869), amended in Pt. iii. p. 24. 

The corallum has a wide or pedunculate base of attachment; 
the height varies, hut the calice is generally narrower than the 
base, and is convex. Its central fossula is circular and small. 
The columella is formed by the septal ends ; and the septa are 
numerous, close, unequal, uniting. The costse are distinct, 
straight, and covered more or less by epitbeca. Synaptieula 
numerous. 

Distribution. — Fossil , Oolite and Cretaceous : England. 
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Genus Episebis, E. de Fromentel, Inirod. & Vetude des Eolgp. fbss t 

p. 128 (1859). 

CoralJum tally at first horizontal and then cylindrical. Epitheca 
strongly developed and folded. Septa very exsert, finely dentate, 
Coluxaellary fossula very elongate. 

Distribution .— Dossil. Cretaceous : Europe. 

The typical species, Episeris macrosfoma, is a very large coral, 
and is not without its affinities with Eodoseris , nobis. 

Group-Genus Gonxoseris, Duncan. 

Genus Goxioseris, Duncan, Pal. S'oc., Supp. Brit. Eoss. Corals , 
Ser. 2, Pt. iii. p. 21, pi. vii. (1872). 

OoraUum simple and free. Base polygonal, projecting angles 
formed by groups of eosfce ending in septa. Margin concave 
between the angles. Centre of base concave. Costse numerous, 
covering the base and converging in groups at each angle along 
a line leading from a large septum to the centre. Upper sur¬ 
face convex, divided by masses of septa continuous with the 
cost® from the base of the angles. They are exsert externally, 
and reach the axial space, where they meet. There is a large 
prominent primary septum in each mass. The calicular wall is 
not seen from 'without. Synapticula broad and numerous. 
Distribution .— Dossil. Inferior Oolite • England.- 

2. Subfamily Loplioseridce aggregates. 

I. Alliance CYATHOSERIOIDA. 

Colonial Lophoseridse, trochoid or depressed turbinate in shape. Com¬ 
mon wall naked and eostulate. Calices superficial, radiating, and with 
confluent septo-costse. 

Genus Cyathoseeis, Ed. & H. 

Genus Crateeoseris, Tomes. 

Genus Thamnoseris, Etallon. 

Genus Cxathosebis, Milne-Edwards Sf Jules Haime, Hist. Hat. 
des Corail vol. iii. p. 59 (I860). 

Colony trochoid, adherent. Calices superficial and tolerably 
distinctly radiating. Septa long, thick, granulate laterally and 
confluent. Columella papillary or rudimentary. Wall of the 
colony naked and striated, and sometimes folded so as' to 



FAMILIES AND OENEBA OP THE MADBEBQBABIA. 


155 


produce lobes or collines at tbe articular surface. Synapticula 
exist. 

Distribution. — Fossil. Cretaceous : Europe. Eocene: Europe, 
Asia. 


Grenus Obateeqsebxs, Tomes, Quart. Journ. Q-eol. Soc. 
vol. xxxix. p. 560 (1888). 

Coralium composite, massive, depressed turbinate; calicular 
surface superior and convex. There is a common wall which is 
naked and costulated. The calices are evenly distributed, round 
and prominent, but depressed in the middle; and they have a 
well-defined fossula. The intercalicular spaces are depressed. 
The septa are imperforate; margins moniliform and continuous 
with septo-costse, which pass from one calice to another without 
interruption. Septa and septo-costa have synapticula attached 
to them. Increase by gemmation between the calices at the outer 
margin. 

Distribution .— Dossil. Portland Oolite : England. 

Do section is given of this form; and in the description of 
the species the synapticula are said to be rather small. 

There is some doubt about the next genus, and regarding its 
proper alliance. M. de Eromentel notices (‘ In trod, h P etude,’ 
p. 241) a species of a genus called Thamnoseris which had been 
communicated to him by Etallon; and this author remarks on M. 
de Promentel, and gives a correct generic diagnosis of the genus 
in his 4 Lethsea Bruntrutana, 5 Zurich, 1864, p. 406. 

Grenus Thamnoseeis, Ftallon , Lethcea Bruntrutana , 
p. 406 (1864). 

Colony in rounded masses or in thin laminse. Epitheca thin 
and complete. Columella papillary. Septa confluent, thick, 
covered on their free edge and flanks with very projecting granules 
which are close together, and constitute more or less numerous 
synapticula. 

In a description of a species, Thamnoseris Froteana, Etallon, 
op. cit. p. 406, pi. Ivii. fig. 10, it is stated that the coralium is 
conical and turbinate, with growth-rings on the inferior plateau, 
and sometimes even on the circumference of the coralium. Upper 
surface subplane, or a little convex and irregular. Calices sub- 
equal, usually, polygonal, with a well-marked centre. Septa 
unequal according to the orders, of slightly different thickness; 
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three cycles and part of the fourth. Synapticnla rare. Colu¬ 
mella fasciculate, vermiculate, and distinct. 

The delineation of the species is a mere sketch ; but it shows 
that the calices are close and separated by a mere ridge, over 
which, from the description, we may presume the septa are con¬ 
fluent with their neighbours. The calices are deepish. 

low in the species noticed by Be Fromentel the calices are also 
deep ; the septa are confluent and in bundles. Neither Etallon 
nor Be Fromentel writes anything about the structure of the 
septa, whether they are perforate or merely trabeculate or solid. 

Etallon lays stress on the fact that there are no dissepiments 
between the septa. 

The generic diagnosis might now be stated as :— 

Colony variable in shape, amorphous and convex, turbinate and 
conical, or in lamella?. Corallites low and small, polygonal, dose. 
Calices rather deep, polygonal, separated by narrow margins, over 
which the septa pass. Columella fasciculate and papillary, fused. 
Septa in three or four incomplete cycles, well-developed, often 
uniting, tkickish, but diminishing in width in the higher orders, 
granulate on the free edge and on the flanks, close. Synapticnla 
small, variable in number. Dissepiments wanting. Epitheca 
exists; and it and the colony may be marked with growth-rings. 

Distribution. — Fossil, Jurassic: Europe. 

1L Alliance PAVONIOIDA. 

Colonial Lophoseritlse in thin, frondiform, curled, adherent laminae, 
crested or not. With an imperfect or synapticulate calicular wall. 
Calices numerous, distinct or indistinct; on one or on both sides of 
the bonds. Collines or crest-like ridges exist. Septa occasionally more 
or less trabeculate and perforate, or solid. 

Genus, Lophoseris, Ed. & H. 

Genus Tic hose bis, Quelch. 

Genus Mycedium, Oken. 

Genus Phyllastr,ra, Dana. 

Genus Trachyfora, Terrill. 

Genus Leptoseris, Ed. & BL 

Subgenus Haloseris, Ed. & H. 

Genus Protoseris, Ed. & BL 

Subgenus Phyllqseris, Tomes. 

Genera absorbed:— 

Pavonia, Lamarck ; Echinophyllia, Klunzinger. 

Phylloseris, Tomes, and Haloseris, Ed. & BL, become subgenera. 
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Genus Lophoseeis, Milne~Ddwards Sf Jules Blame, 1849; La~ 
march, Hist. Anim. sans Yerteh. t. ii. p.285 (1816); amended 
Journ. Linn . Soc., Zool. vol. xvii. (1888), p, 813, pi. siii. figs. 
7-12. 

Syn. Pavonia, Link. 

Colony adherent, thin, foliaeeous, erect, in lobes or crests, 
irregular in shape, with radiating caliees, confluent by their 
septo-cost® ; on one or both surfaces and between and on low 
crests placed more or less vertically, over which septo-cost® 
pass. Columella tubercular or rudimentary, deep. Common 
plateau naked and striated. Septa solid or trabecular in parts. 
Caliees rather elongate, circular when young, surrounded by a 
wall or by synaptieula fused into a mural condition. Synapticula 
well developed, and distinguishable from ornamental granulation. 
Gemmation occurs between the caliees and amongst the septo- 
costse. 

Distribution .— Decent, Pacific, from west coast of America to 
Australia, east of China, Japan, Hong Kong, Indian Ocean, Bed 
Sea, Burmese seas. 

Terrill states that it does not exist in the Atlantic. 

Subgenus Halosebis, (genus) Milne-Edwards d}* Jules Baime, 
Bist. Bat. des Corail. voL iii. p. 77 (1860); L. Rousseau , 
Vo?/, cm Pole Sud (1884). 

Colony fixed, forming small frondeseent folded lamin®. much 
incised at the edges, and crispate. Caliees indistinct on the 
internal surface, which is covered with very long septo-eostal 
rays, which are very granulated. Columella rudimentary. -Ex¬ 
ternal surface delicately striated. Synapticula exist. 

Distribution .— Decent. Philippines. 

Genus Tichoseeis, Quelch , Ann. Sf Mag. Nat. Hist. 1884, 
vol. xiiL p. 295. 

Corallum compound, massive, columnar or lobate, with neither 
transverse calieinal ridges nor longitudinal crests, astrseiform, 
Calieles with distinct solid walls, which are thin at their edges 
but thick at their basal parts ; calieinal centres arranged either 
singly within their own wall, or united in more or less irregular, 
and sinuous groups of two or more, incompletely separated from 
each other and surrounded by the common wall of the calicle 
from which they are developed. New calieles arise either' by 
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direct fission of a single caliele forming two separate ones with 
distinctly raised walls, or by the upgrowth of the synapticula. at 
different parts of the caliele to form new walls, the resulting 
centres often forming mseandroid series, until the development 
of their own wall isolates them. Septa not at all confluent, 
entire, those of adjoining ealicles quite separated by the raised 
walls. Columella absent or forming a very small styliform pro-* 
jection at- the point of coalescence of the septa. Synapticula 
distant, very unequally and irregularly developed, being gene¬ 
rally rather thick interseptal outgrowths of the wall. 

Distribution. — Decent. Piji Islands. 

Genus Mycedium, Often, Lehrb. der Hatur., Zool. 1815 ; Milne - 
Edwards Sf Jules Haime, Hist. Hat. des Corail . vol. iii. p. 72 
(I860), pi. D 12. fig. 2 ; DourtaUs , Deep-Sea Corals , p. 48. 

Colony frondiform. Calices well developed, circumscribed, 
usually a central one surrounded by concentric series of others f 
inclined and submammillate, projecting or flat. Columella 
variable, papillary, compressed, tubercular, or absent. Septo- 
costae long, continuous. Synapticula exist. Common under¬ 
surface naked and variably costulate. 

Distribution. — Decent . Caribbean Sea, East-Indian seas, 
Pacific. 

Eeuss noticed the genus in the Eocene, but probably the form 
was a Thamnastrcea. 

The variation in the species of this genus has been commented 
upon by Pourtales, and it is evident that it is but slightly re¬ 
moved from Lophoseris . 

Dana introduced the genus Phyllastrcea to include Mycedium 
Ofteni. 

G-enus Phyllastejea, Dana, Zoophytes U. S. Explor . Exyecft 
1846, p. 46; see Hist. Hat. des Gorall. vol. iii, p, 75, 
pi. D 12. fig. 1. 

Syn* Oxypora, Kent. 

Colony foliaeeous; polypes prominent and opening upward. 
Ooralla striated, scarcely echinulate. Costal striae coarse, unequal 
and scabrous. Oalieles large, margins projecting, and attached 
laterally to the folia. Septa thin and spinulose. Columella 
spongy. 

Distribution, — Decent. Amboyna. Pacific. 
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Genus Trachtpora, Terrill , Dull. Mm. Comp . ZooL, Camb. 

Mass., 1864, Wo. 8, p. 53. 

Syn. Echimphyllia , Klunzinger, CoralL des Roth. Meer. p. 69 

(1879). 

Colony explanate, thin ; below echinate and coarsely costate ; 
above with scattered polyp-centres destitute of walls, with one 
or two cycles of septa radiating at the centres, but becoming 
subparallel between them, as in Halomitra , strongly dentate or 
lacerately lobed. The strongest lobes surround the polyp-centres. 
Columella loose, trabecular. 

Distribution .—Includes Ecldnopora aspera , Ellis and Solander, 
of the East Indies. 

Klunzinger places the genus between Halomitra and Myee- 
Hum and Ecldnopora. It looks like a Thamnastrsean amongst 
the Echimp oree. 

Genus Lepfoseris, Milne-Edwards df Jules Haime , Mist. Wat. 
des Corall. vol. iii. p. 76 (1860). 

Colony adherent, in very thin lamince, often folded or irregu¬ 
larly twisted, pedunculate or not. Calices not numerous ; a large 
central one surrounded by small ill-defined but radiating con¬ 
centric calices. Septo-eostse very long. Columella tubercular. 
Beneath, the surface is naked and delicately striated. 

Distribution .— Decent. He de Bourbon.— F Fossil. Eocene; 
Europe. 

The genus Protoseris , Milne-Edwards & Jules Haime, Brit. 
Foss. Corals, Oolitic (Pal. Bog. Loud. 1851), p. 103, tab. xx., is 
clearly'closely allied to Lophoseris , Lamarck (1816). The dis¬ 
tinction is the papillary columella, for the frondescent shape is 
found in Lophoseris. In this last genus the columella is tuber¬ 
culous or rudimentary. It is interesting to find the genus 
Lophoseris foreshadowed in the Jurassic age. 

Genus Protoseris, Milne-Edwards Sf Jules Haime , 

Colony foliaceous, ascending, folded, and lobed, more or less 
funnel-shaped. Calices superficial and distant, separated neither 
by crests nor by ridges. The columella is papillary. The septa 
are flexuous and confluent. The lower surface of the laminae is 
costulate and without epitheca. Synapticula exist. 

Distribution .— Fossil. Jurassic; England. 
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Subgenus Peyelosebis, (genus) Tomes , Quart. Journ . Geol 
Soc. vol. xxxviii, p. 44? (1888). 

Differs according to its describes.* wholly in the way in which 
the fronds are produced (? developed), and in the presence of a 
strongly developed epitheca, from Protoseris. The only distinc¬ 
tion is the presence of an epitheca, which is not generic. Hence 
the species Phylloserisrugosa , Tomes, must come within the scope 
of the genus Protoseris . I place Pliylloseris as a subgenus of 
Protoseris . Its sole locality is in the Lower Oolite of England, 


III. Alliance STEPHANARIOIDA. 

Colonial Lophoseridae, massive, incru sting, or lobate and sub dendroid. 
Septo-costae confluent and well developed. Walls absent or indistinct. 
No collines. 

Genus Stefhanakia, Verrilh 
Genus Pratzxa, Duncan. 

Genus Stephababxa, Verrilh Trans . Connect . Acad. i. p. 840 

(1867). 

Colony in short lobe-like branches. Calices moderately large, 
with two or three cycles of septa, denticulate on the edge, well 
developed and confluent. Walls indistinct or wanting; the 
division between the calices indicated only by small granular 
points, which sometimes interrupt the septa of adjoining calices. 
Columella papillose. Paliform papilla? before all the principal 
septa, the inner ones becoming confounded with the columella. 

Distribution .— Decent. West-American coast. 

Genus Pbatzia, 

Syn. Plerastrcea , Duncan, Loss* Corals &c. of Sind, 1886, 
p. 65, Pal. Indica, Ser. xiv. 

The colony is massive, incrusting. Calices superficial. Colu¬ 
mella substyloid, produced by the septal ends. Septa solid, 
arranged in several lozenge-shaped or triangular groups, con¬ 
fluent, crowded. Walls absent. Bynapticula abundant, close, 
and reach high up in the interseptal loculi. Endotheca absent. 
Epitheca absent. 

Distribution. — Dossil. Eocene of Sind, Asia. 
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IV. Alliance AGAEICIOIDA. 

Colonial Lophoseridae, foliaceous or massive, or incrusting. Calices 
distinct or indistinct, in series separated by collines. Septo-costse confluent 
and extending over the collines. 

Genus Agaricia, Lamarck. 

Genus Plesioseris, Duncan. 

Genus Pachyseris, Ed. & H. 

Genus Comoseris, d’Orb. 

Subgenus Oroseris, Ed. & H. 

Genus Hydnophorabacia, dAchiardi. 

Genus Coscinar.«a, Ed. & S. 

The genus Oroseris becomes a suhgenus. 

Genus Agaricia, Lamarck , Si/st. des Anim. sans Verteb . (1801) ; 

JKilne-Fd wards Sf Jules Uaime , Hist. Nat. des CoralL voL iii. 

p. SO (1860). 

Svn. TJndaria , Dana. 

Colony foliaceous and irregular in shape. Calices on one or 
both surfaces, circumscribed or limited at least on two sides, in 
transverse or concentric series, which are separated by unequal 
ridges (collines), over which the confluent septo-cost© pass. 
Columella tuberculous, papillose, or compressed. Septa con¬ 
fluent, not numerous. Common plateau striated and naked. 
Synapticula exist. 

Distribution. — Fossil. Miocene of Sind, Asia ; Europe.— Sub- 
fossil. Red Sea.— Recent. Caribbean Sea, Indian Ocean, Red Sea. 

Genus Flesioseris, Duncan , Journ. Linn . Soc. y Zoology , 
vol. xvii. p. 309 (1883). 

Syn. Mceandroseris , Rousseau (pars). 

Colony massive, adherent, and without epitheea. Surface 
irregular and nodular. Calices in short series, confluent by their 
septo-cost© and with distinct centres. Septa often uniting, solid, 
except near axial space, where they are trabeculate with ascending 
processes; granular on the sides, warty and spinulose on the 
free edges. Columella well developed and papillary. Synap- 
ticula of two kinds:—1, long, broad, and vertical, in two rows 
near the true ealicular wall; 2, small and nodular, near the 
axial space. Eminences between the series of calices covered by 
septo-costse, and having a true wall. Growth by gemmation 
beyond and between the calices. 

Distribution*—Recent. Pacific. 

LINN. JOURN.—ZOOLOGY, VOL. XVIIL 
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This genus, characterized bj its solid septa, walls, and synap- 
ticula, and serial calices, includes Maandroseris, now Blesioseris , 
australic e, Bousseau, sp. 

Genus Pachyseris, Milne-JEchvards Sf Jules JECaime , Hist. Nat, 
des Corail . vol. iii. p. 85 (1860) ; Duncan , Journ. Linn. Soc., 
Zool. vol. xvii. p. 809 (1883), and Pal, Indica , Series xiv. Foss, 
Corals Sfc. of Sin d \ amended . 

Colony adherent, foliaceous, very variable in shape. Base a 
thin solid wall, which is costulate. Upper surface presenting long 
concentric eminences or collines and intermediate valleys, the 
first crossed by parallel septo-costse, the latter showing an axial 
space, with or without a projecting columella close to the end of 
the septa. No distinct calices or radiating series of septa. The 
series of septa in the valleys are long and very bifurcate. Coin- 
mellary space very locg and filled up by series of tabulate dis¬ 
sepiments. Septa close, finely dentate and granular on their 
sides, rarely perforate. Sjmaptieula long vertically, and occu¬ 
pying the position of a colline-wall, and small and nodular, and 
placed on the septa close to the columellary space. 

Distribution. — Fossil. Lower Eocene of Sind, Miocene of Sind. 
—Decent . Pacific and Indian Oceans. 

Grenus Cqmoseris, d" Orbiyny, Note sur les Polyp, foss. p. 12 

(1849). 

Colony thick, attached or free, base covered with a stout epi- 
theea. Upper surface with calices more or less close, distinct 
at their centres, and with confluent septa, separated at certain 
points by collines, over which the septo-costie pass. Collines 
long or short, narrow or broad, straight or curved, radiating 
from the centre of the upper surface or not. A rudimentary 
columella. Septa united by sjuiapticula. No wall around the 
calices or in the collines. A basal wall, which is solid and 
marked with costae, underlies the dense epitheca. 

Distribution . —Fossil . Jurassic: Europe. Cretaceous: India. 

There is a very fine specimen of Comoseris ir radians, Ed. & H., 
in the Museum of the Geological Survey in Jermyn Street, which 
shows the construction of the septa and synapticuia very well. 
The septa are slender, trabeculate, but imperforate, and there 
are the same kind of endothecal processes as are seen in Tham - 
nastrma. 

The epitheca is worn off, and the striated, costulate, basal wall 
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is well shown; it is imperforate. Before Thamnastrcea was 
shown to have synaptieula, the distinction of the two genera 
was evident, and Comoseris was the solitary example of a fossil 
Etmgid with confluent calices and an epitheca. It is now closely 
allied to the endothecate Thamnasircece , the sole distinction being 
the presence of collines in Conioseris. 

In introducing several new species of Oroseris to the Oolitic 
coral-fauna of England, Mr. lx. Tomes, F.Gr.S., asserts (Quart. 
Journ. Greol. Soc. vol. xxxviii. p. 410) that the genus really bears 
but a faint resemblance to the genus Comoseris . He seems to 
have misunderstood the diagnoses of the genera, for it must 
appear on reading them that Oroseris can hardly stand as a genus 
distinct from Comoseris . The only distinction is the length of 
the ridges bounding the ealicinal valleys. 

In many parts of the corals of both genera, there are no ridges 
for a certain space, every calico not being thus separated, so that 
such areas dismembered would resemble species of Thamnastrcea . 
It is this fact which brings the forms so closely together. The 
presence of the ridges or collines, so continuous in the species, 
cannot be put on one side in classification, and especially in the 
face of the allied genera Mmandroseris and Plesioseris. 

In placing Oroseris as a sub genus of Comoseris it must be 
admitted that the first-named form has a more varied shape 
than was given to it by Milne-Edwards and Jules Haime. Mr. 
Tomes has delineated an incrusting form and a serni-massive, 
irregular one, and also a species massive and with a lobed outline. 
He has shown also that the epitheca may be strong and wrinkled, 
indeed as much so as in Comoseris . 

Subgenus Oroseris, (genus) Milne-Edwards Jules Haime , 

JPoZ. Toss, des ferr , Tal. p. 130 (1351). 

Colony in rather thin laminae, and the basal wall is either 
naked or covered with a rudimentary, or strong and wrinkled 
epitheca. The calices are subconfluent and separated irregularly 
by transverse suberistiform eminences (collines), which usually, 
but not invariably, limit simple series of calices and do not extend 
the length of the colony. The columella is rudimentary. 

Distribution .— Fossil, Jurassic : England, Europe. , Heo- 
eomian ? : Europe. Cretaceous : England. Eocene : Europe. 
Miocene of Italy. 
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Genus Hcthophorabacia, d'Ackiardi , Cor all. Focenici del Friuli , 
P/sfls, 1875, p. 72, tav. xiii. figs. 3, 4, 5. 

Colony frondiform. C-alices distributed over tlie upper surface 
and having conical eminences between them. Septa confluent, 
granular where free. Columella papillary. Synaptieula well 
developed. Base of colony echinulated and finely vermiculate. 

Distribution .— Fossil. Eocene: Europe. 

There is an undescribed genus, represented by two specimens 
in the British Museum, in which the colline3 are irregular, 
longer than in the above, covered by close septa-costae. The 
columella is styliform. Colony massive. It is clearly allied to 
the above, but yet distinct. 


Genus Cgscxkarjsa, Ifilne-Fd wards Sf. Jules JELaime , Monogr. 
des For it ides 9 p. 48 ; Compt. Rend. t. xxvii, p. 496 (1848); 
amended ; Duncan , Journ . Linn. Soc., Zool. vol. xvii. p. 814 
(1883). 

Colony massive, partly inerusting, convex above, with irregular¬ 
shaped, rather deep calices in short series, with slightly project¬ 
ing intermediate eminences. Calicular centres usually distinct ; 
septa uniting with those of neighbouring calices and extending 
over the eminences. Some septa are simple and others unite by 
their sides with larger ones ; spinulose at the free edge, perforate 
and trabeculate, except near the solid basal wall, which is very thin 
and costulate. Columella deep, small and papillary. Synaptieula 
more or less in vertical series, discontinuous and stout. No 
walls between the calices. Gemmation between the calices, on 
the eminences, and intervening spaces. 

Distribution. — Fossil. Cretaceous: India?— Decent, Bed Sea ; 
Mauritius; Burmese seas. 

A careful examination of numerous specimens of species in 
the British Museum and in my own collection, has not enabled 
me to discover endothecal dissepiments. Milne-Edwards and 
Jules Hairne drew them, but Klunzmger’s photographs do not 
show them. Probably the stereoplasm-looking endotheca in 
Milme-Edwards’s plate is the result of irritation from parasitic 
growth. The thin basal wall in the specimens from Mergui 
resembles epitheea more than theca. 
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IY. Family AKABACXADiE. 

Madreporarla Eungida simple or colonial. Septa trabeculate 
and fenestrated. Synapticula small. Dissepiments absent. 
"Wall indistinct. 


Genus An abaci a, d’Orb. 
Genus Gen abaci a, Ed. & M. 


Genus Anaeacia, d'Orbigny, Note sur les Polyp, foss. p. 11 
(1849), 

Corallum simple, free and without a trace of adherence, plano¬ 
convex or biconvex in shape. The upper surface has a central 
shallow fossette without a true columella. The septa are very 
numerous, close, uniting, and are continued over the edge to the 
base, where their free edges are in the position of costae. They 
extend from the base vertically to the upper surface, are tra¬ 
beculate and perforate, and delicately spined or cremxlate at their 
free edge. There is no basal wall, and the septa unite by 
synapticula. 

Distribution. — Fossil. Jurassic: England and Europe. 


Genus Genaeacia, Milne-Fdwards Sf Jules Haime , Compt. Bend* 
Acad, des Sci. t. xxix. p. 71 (1849). 

Colony sublentieular, base naked and perforate. A. central 
calice surrounded by one or two circles of smaller size with con¬ 
fluent septo-eostas. Septa trabeculate, perforate, thin, close 
rather numerous, crenulated where free. Calieular fossette not, 
deep. hTo basal wall. 

Distribution .— Fossil. Middle and Inferior Oolite : Europe, 


Transitional group. 

Y. Family PLESIOPOEITIDJE. 

Eungida with trabeculate and regularly perforate septa. 
Synapticula between the septal laminae in the iuterseptal loculi. 
Selerencbyma trabeculate. Dissepiments may or may not exist. 
Wall existing or not, and imperforate. Epitheca may exist and 
be well developed. 
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Alliances. 

I. Leptophyllioida. 

IL Microsolenoida. 

Groups Cyclolites and Mycetaiuea, 

I. Alliance LEPTOPHYLLIOIDA. 

Simple Plesioporitidse, turbinate, conico-cylindrical, fixed or not. Epi¬ 
theca present or absent. Septa very numerous, trabeculate, perforate, 
uniting, joined by synaptieula. 

Genus Leptopbyllia, Reuss. 

Subgenus Thecoseris, E. cle From. 

Subgenus Trocharjea, Etallon. 

The genera Thecoseris and Trochartza become subgenera; Poplar cea is 
not placed. 

Genus Leptophyllia, Penss, Denlcschr . cler Wiener AJead. cler 
Wiss. t. vii. p. 101 (1854) ; Prate, Palceontograjphica , p. 90 
(1882). 

Syn. Haplaraa, Milas. 

The corallum is simple, fixed, and pedunculated; the wall is 
naked and marked with dose costse, which are numerous and 
granular. The calice is circular or subovular or elliptical in out¬ 
line. The columella is absent. The septa are very numerous, 
close, thin, often uniting, and are composed of vertical trabeculae 
with vertical rows of perforations between them. Synaptieula 
occur in abundance, and are found high op in the interseptal 
loculi. Dissepiments occur in the interseptal loculi. Epitheca 
absent. 

Distribution .— Dossil. Jurassic, Cretaceous : Europe. 

It is not possible to retain the genus Haplarasa, as its di¬ 
stinction from Leptophyllia is having an epitheca, and this is not 
generic in importance. 

Subgenus Thecoseris, (genus) E. de Fromentel , Pal. Frang,, 

Zooph., Terr. crib. p. 867 (1S69). 

Corallum elevated and regularly turbinate. Calice concave, 
and the fossa round. Septa thin, numerous, not exsert, often 
anastomosing and finely denticulated, the larger usually meeting 
in the centre of the calice and forming a false columella. Wall 
thin, costae numerous, covered to the margin of the calice by a 
strong folded epitheca. Synaptieula feebly developed. 
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Distribution. — Fossil. Oolitic: England. Cretaceous: Europe, 
India. 

Subgenus Tro charts A, (genus) Ftcdlon , Leihcea Bruntrutana 
(Zurich, 1861), p. 411. 

Corallum simple, largely fixed, having the structure of Micro¬ 
sole 71 a. It approaches the genus Andbacia , but has more di¬ 
stinct (latticework-like) septa and is broadly adherent. Ko 
epitheca. 

The species described and delineated by Etallon (op. cit. p. 411, 
pi. Iviii. fig. 4) is Trocharma actin iformis . A small short eoral- 
lite, cylindrical, and hemispherical above, largely fixed, the base 
being broader than the calice. Calicinal central fossette narrow 
and deep. Septa latticework-like, stout, in five cycles, the last 
being more or less incomplete. Columella indistinct. Height 
7 roillim. 

Distribution. — Fossil. Jurassic: Europe. 

I give the diagnosis of Haplarcea , but do not place the genus. 

Genus Haplarjea, Milas chew itseJi , Nattheim. Korallen , 
Abtheil. ii., Falceontographica , xxi. p. 228 (1875). 

Corallum simple, cylindrical, tall, deeply" indented with broad 
circular growth-rings, and furnished with a smooth epitheca 
(here and there). The calice is shallow and elliptical. There is 
no columella. The septa are very numerous, well developed, and 
perforated by large apertures distributed without order. The 
younger septa unite with the others, and all are united by 
numerous well-developed synaptieula. 

Distribution. — Fossil . Jurassic: Europe. 

Group-Genus Cyclolites, Lamk. 

Genus Cyclolites, Lamarck , Sgst. des Anim. sans vert eh. p. 369 
(1801); Milne-Fdivards Jules Uaime , Hist. Nat. des 
Cor all. vol. iii. p, 37 (1S60) ; F. Fraiz, Fa Iceon tograph iea % 
xxix. 1882, p. 7, Taf. xiv. figs. 1-8 ; amended. 

The corallum is simple, free, circular, elliptical, or slightly 
angular in outline, flat or slightly concave at the base, where 
there is a well-developed concentrically folded epitheca, convex 
more or less above. Eossula circular or elongate. Columella 
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rudimentary or absent. Septa very numerous, close, unequal, 
often uniting, denticulate where free, trabeculate in construction, 
in ill regular nodules, partly solid and often perforate, then 
forming a latticework. Synapticula feebly developed, or elon- 
gate and visible. Dissepiments exist. 

Distribution. — Dossil. Jurassic, Cretaceous: Europe, India. 


II. Alliance MICRCSOLENGXBA. 

Colonial Plesioporitidce, polymorphous, massive, dendroid, lobed or sub- 
plane. A wall often present, with costse. Septa trabeculate and perforate. 
Synapticula present. 

Genus Microsolena, Lamour. 

Genus Polyphylloseris, E. de From. 

Genus Thamnar^ea, Etalion. 

Genus Diplaiuea, Milas. 

Genus Disar^a, E. de From. 

Genus Dimorphae^a, E. de From. 

Genus Latim jeanbrarjla, E. de From. 

Genus Mkandroseris, Rousseau. 

The genera Dendrarssa, d ? Orb., Actxnarjba, d’Orb., Dimorpho- 
seris, Duncan, mid Meandearaa, Etalion, are absorbed. 

Genus AIicrosole^a, Lamouroux , Fxp. Method, des genres des 
Polyp, p. 65 (1821) ; amended. 

Syn. Dendrareea , d’Orb.; Actinarcea , d’Orb. 

Colony massive, polymorphous, mamilliform, conical, with a 
broad base, nearly spherical, turbinate and pedunculate, and 
lobed, gibbous, lamelliform, or digitiform and subramose. Basal 
wall with delicate costee covered with a strong epitheca. Calices 
shallow, close or distant without order. Septo-costee straight or 
curved, delicate, close, confluent, in groups or not, minutely 
pointed with small spinules above, and formed by vertical tra¬ 
beculae swollen regularly and forming a regular latticework of 
perforations. Columella very small or absent. Synapticula 
abundant, small, No ealicular walls. 

Distribution .— Fossil . Jurassic: England, Europe. Trias; 
F Europe. 

Genus Polyphxlloseris, de Fromentel , Pol, Foss, de Vetage 
Neocomien , p, 67 (1857). 

Colony massive and convex. Oorallites united by a costal 
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development, Calices circular on dome-like projections, with a 
central, circular, well-marked fossette. The septa are nume¬ 
rous, toothed, uniting and joined by well-developed synaptieula. 
The basal epitheca well developed, and hiding delicate and nume¬ 
rous costae. 

Distribution. — Dossil* Cretaceous : Europe. 

G-enus Thameatura, Dtallon, Dethcea Bnmtrutana , p.4Ll (1864). 

Colony branched or elongate, dense, strongly perforate as if 
vermieulate. Calices superficial. Columella sometimes tuber¬ 
cular. Septa confiuent, irregular, more or less bent and echinu- 
late (perforate in the delineation). Wall absent. Synaptieula P 

Distribution.—Dossil . Jurassic: Europe. 

This genus, with a very Mierosolenian facies, is allied to the 
Perforate genus Dsammocora by Etallon. E. Pratz places it, 
however, in the neighbourhood of Microsolena. 

Genus Diplaiuea, llilascheivitsck , N’attJieim. Koralien, Abth. ii., 
Dalceontoy rap Jiica, xxi. p. 299 (1S75). 

Colony dendroid, with a broad basal stem; brancblets more or 
less vertical. Calices more or less oval in outline, rounded off at 
the margin, and shallow. Columella spongy. Septa numerous, 
anastomosing, thick at the wall, thin near the centre of the calico; 
they are perforate near their inner ends. Synaptieula well 
developed. 

Distribution .— Dossil. Jurassic: Europe. 

The illustration shows costse, and probably there was an 
- epitheca. 

Genus Disarjea, de Dromentel , Infrod . Polyp, foss. p. 245 
(1858-1861). 

The colony is branched and in low bush-shaped forms, and the 
coraliites arise low in the primary stem, and grow upwards, not 
separating much. There is no v* 7 ali to the coraliites, and the 
calicinal parts are convex and rounded, the calices having a cir¬ 
cular fossette in their axis. The septa are very numerous and 
delicate, being composed of nodules and processes, the first being 
joined to the corresponding structures of the neighbouring septa. 
The costse are covered with a delicate epitheca. 

The author of this genus states that the internal construction 
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of the eorallum closely resembles that of Mkrosolena. Gem¬ 
mation occurs on the margin of the calices or within them. 

Distribution. —J Fossil* Jurassic : Europe, 

Genus Difxgbpixabjea, de Fromentel , Introd. Polyp, foss. p. 254 

(1S58-61). 

Syn. Dimorphoseris , Duncan. 

Colony polymorphous in a convex mass, or laminate. Calices 
shallow, a central larger one surrounded by others placed cir¬ 
cumferentially. Septo-eostse continuous from the central calice 
to the others and between them. Septo-costae numerous, and 
close or few. Free edge of the septa minutely punctate, and 
the rest of the structure as in Mkrosolena. An epitheca. 

Distribution. — Fossil . Jurassic : England, Europe. 

Genus Latimjeaxbbaehia, de Fromentel , 1856, Introd. Polyp, 
foss. p. 247 (1S58-61). 

Syn. Meandrar&a , Etallon. 

Colony in a lobed and sub plane form (laminate). Calices not 
very deep, distinct, and situated between rather high collines with 
rounded tops. Septa trabecular, spinal ose, and confluent. "Wall 
absent. Columella rudimentary. A thin but well-developed 
epitheca. 

Distribution .— Fossil . Corallien of England, Europe. 

The founder of this genus states that the septa resemble those 
of Mkrosolena , Lamouroux, and Disarcea, de Fromentel. 

It appears that in some species the valleys are long, twisted at 
the centre, and straight at the circumference of the colony. The 
septo-costae pass over the collines except in one instance, I. Cot- 
team, E. de From., which is exceptional. 

Genus Mfaxbbgserts (pars), L . Fousseaw in d’Urville's Voy. 
au Foie Bud , t. v. p. 121, amended. 

The colony' is partly adherent and rather thick, has a basal 
imperforate eostulate wall, which is naked and more or less snb- 
lobed. The calices are shallow, distinct, and are grouped in 
long or short linear series, which are separated by low collines 
or eminences. Septa extend from one calice to another and 
over the eminences, are dentate, trabecular, and perforate; perfo¬ 
ration less low down. Columella small and papillary. Emi¬ 
nences low, long or short, and more or less radiating from the 
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centre. Synaptieula, both small and large, occupying the 
place of a corallite-wall, and of that of the eminences also. 
Gemmation between the cal ices. 

Distribution. — Decent. Red Sea, Indian Ocean. 

This diagnosis refers to Meandroseris so far as it includes M. 
Doita. 


Group-Genus Mycetaraia, Pratz, 

Genus hi ycet aree a, Fratz , Fctlmoniograpidca 9 xxix. Band, 
Lieferug 2, p. Ill (1882). 

Corallum simple, or composed of two or more confluent calices, 
growing in a succession of alternating oval, irregularly trochoid 
to cylindrical shapes. The young individuals either remain 
united close to the parent as they grow, or become separated 
and distinct in the upper portion, forming angular projections. 
Epitheca exists. Septa projecting, numerous, finely toothed, 
subequal, and built up of regular series of trabeculae. Inter- 
trabecular areas slightly or not filled in. Septal laminse united 
by more or less regular synapticula. 

Distribution. — Fossil. Jurassic : Europe. 


CHAPTER YI. 

The Section Madreporaria Perforata* definition, and families. Family Eu- 
psammidse, alliances and genera. Family Aladreporicie, alliances and genera. 
Family Poritida*, alliances and genera. 


HI. Section MADREPORARIA PERFORATA, Ed. $ FI. 

This section is thus described in the Hist. Hat. des Coral!, 
yoI. iii. p. 88, 1860, and was established in 1850. 

“ Corallum entirely or almost entirely composed of porous or 
reticulate coenenehyma. Septal apparatus well characterized and 
primitively composed of six elements, but sometimes being repre¬ 
sented only by series of trabeculae. Dissepiments rudimentary. 
Tabulae absent,” 

This definition is correct as far as the end of the last, sentence 
but one; but it requires some additions and alterations. 
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Section MADKEPORABIA PEEFOBATA, Ed. Sf E. s amended . 

Corallum composed entirely or nearly entirely o£ porous or 
reticulate coenencliyma. Visceral cavities intercommunicating, 
and not shut off from the surrounding medium. Septa either 
well developed, solid or slightly or much perforated, or repre¬ 
sented by trabecula?- only. Dissepiments may or may not exist, 
and tabula? also. Soft parts filling the porose sclerenchyma. 
Calices with a disk, tentacles, and interseptal mesenteries. 

There are three families of the Madreporaria Perforata : — 

I. The EupsAviMnnn (subfam. Eel. & II.). 

II. The Madreporidje, Ed. & EL (pars). 

III. The PoKiTiDiE, Ed. & H. 

Forty-two genera and five subgenera are included in these 
families. Twelve genera have been eliminated, but five become 
subgenera. 

I. Family EUPSAMMIDJE. 

This family includes the very important and now very large 
group which was considered to be only worthy of the position of a 
subfamily by Milne-Edwards and Jules Haime (Eupsamminee, 
Hist. Nat. des Corail. vol. iii. p. 99, I860). 

The genera included have a very characteristic facies; and 
although their structures, both hard and soft, ally them most 
definitely with the Madreporaria Perforata, they are not without 
some affinities with the Fungida. The soft parts differ from the 
corresponding structures of the Fungida. 

This distinction of the soft parts is important, for some of 
the species of Eupsammid® have hard structures, which act as 
synaptieula, and resemble, to a certain extent, the corresponding 
structures of some of the Plesiofungidae. Notably this is the 
ease in JEupsammia and SteplianopliyUia . Moseley’s researches 
indicate that this last very fungoid-looking genus is clearly not 
one of the Fungida, for the soft parts differ (Eeport on Corals, 
H.M.S. £ Challenger/ p. 203). 

Family EUPSAMMIDJE, 

Syn. Eupsammiius, Ed, & H. 

Perforate Madreporaria, simple or in colonies. The corallifce 
walls usually have cost® formed of sclerenchymatous nodules 
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joined by vertical and transverse processes, and having apertures 
in the intercostal spaces. Calices well developed. Septa in several 
cycles, some orders uniting witb others, directly or by trabeculae, 
to form symmetrical star-like patterns. Septal laminse stout, and 
the principal ones entire and imperforate, except sometimes near 
the wall; the higher orders more trabeculate and perforate. 
Endotheea scanty. Sclerenehyma may exist. Epitheca occasional. 
Increase by gemmation and fissiparity. 

Although there is a great family likeness amongst the genera 
now recorded, it is very difficult or impossible to place them all 
in definite Alliances. Some groups of single genera are therefore 
established. 

But the Eupsammiclm indicate their right to he considered 
a family by having varieties of form which are noticed in 
other great families. There are simple and colonial types, and 
the forms are turbinate, discoid, inerusting and massive, dendroid, 
&c.; and there are types which undergo fissiparity, gemmation 
from the sides, and also from stolons. 

There are the following Alliances in this family :—Sfcephano- 
phyllioida, Balanophyllioida, Dendrophyllioida, Leptopsammioida. 


I. Alliance STEPHANOPHYLLIOIDA. 

Simple Eupsammidae, with a discoid, basal, horizontal wall. 

Genus Stephanophyllia, Michelin. 

Subgenus Disc ops am mi a, d’Orb. 

Genus Leptopenus, Moseley. 

Genus Cyclobacia, Bolsche. 

Discopsammia , d’Orb., becomes a subgenus. 

Genus Stepitaxophyllia, Michelin , Article Astree, Diet, des Bci. 
Mat., Sitjpjp. t. i. p. 484 (1841); leones Zooph. p. 32, ph 8 ; 
Moseley , e Challenger' Heporton Corals , p. 198 et scq. (1881). 

The eorallum is simple, free, discoid, with a horizontal wall. 
Calice circular, with five cycles of septa, and some of a sixth, not 
projecting outwards, but large, high, thin, and close, uniting by 
their upper or internal borders, the primaries only being free, 
with conical projecting points on their sides. Septal edges 
dentate more or less near the axial space, and the lamina* are of 
fused trabeculae more or less perforate. Columella distinct, in a 
well-marked ealicular fossa. Costas straight, delicate, and radi- 
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ating regularly from the centre of the base to the circumference, 
and formed of granules moderately distinct. "Wall regularly 
perforate. 

Distribution. — Fossil. Cretaceous, Eocene, Miocene, Pliocene t 
Europe and England. Tertiary : Asia.— Decent. Pacific, Philip¬ 
pines, and Ke Islands. 

Subgenus DiscopsAmriA, cVOrbUjny , Note swr les Polyp, foss. 
p. 10(1S49). 

Corallum plano-convex, with a superficial calicular fossette, a 
rudimentary columella, and the free edges of the septa rounded 
and slightly denticulate. 

Distribution. — Fossil. Cretaceous series of Europe. 

This subgenus corresponds to the Lenticular Steplianophyllice of 
Milne-Edwards and Jules Haime. 

Genus Leptopextjs, Moseley , Deport on i Qlwllenyer ’ Corals , 
1S79 (pub. 1S81), p. 204. 

Corallum discoid, excessively thin and fragile, with the wall 
so completely covered by perforations as to resemble laeework, 
being built up of a network of delicate radiating and circumferen¬ 
tially-directed trabeculae. Perforations placed at regular intervals 
between the cost®, and each divided into two by the septa, which 
alternate with the costae. Septa, except the primaries, which are 
free, coalescing successively according to order, and forming del¬ 
toid figures beset with a series of long, outwardly-directed spines 
on their free margins ,* attached beneath to the transverse trabe¬ 
culse, which separate from one another the perforations of the 
wail by a series of short processes, in the intervals between which 
their lower margin is free. Columella large, spinous. Tentacles 
knob-bearing. 

Distribution.■—Decent . Sea-door of Southern Hemisphere, deep 
water (over 1500 fins.), South Atlantic, South Indian Ocean, and 
off 'Valparaiso. 

Genus Cyclobacta, Bblscle , Zeitschr. deutscJi . Geol. GeselL 
Band xviii. p. 473 (1866). 

This is probably identical with Funyia , and is therefore a link 
between Micrabacia and Fxtngia. I do not place the genus. 

Distribution.—FossiL Cretaceous ; Europe. 
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II Alliance BALANOPHYLLIO IDA. 

Eupsammidge with simple coralla, rarely budding, well-developed caiices. 
Columella variable; and fully-developed septal orders. Costae variable. 

Genus Balanophyllia, S. Wood. 

Subgenus Thecopsammia, Pourt&les. 

Genus Eupsam mi a, Ed. & H. 

Genus Endopachys, Lonsdale. 

Genus Heteropsammia, Ed. & H. 

Thecopsammia , Pourtales, becomes a subgen. us. 

G-enns Balanophyllia, Searles Wood, Ann. cf* Mag . Mat. Mist, 
yoL siii. p. 11 (1S44), amended. 

Corallum simple, or budding around tie base, but never form¬ 
ing true colonies or dendroid masses ; fixed by abroad or narrow 
Base, or pedicellate and becoming free, very variable in shape, and 
may be turbinate, straight, or curved, sub turbinate, conieo-cylin- 
drical, and curved. Calice elliptical, rarely circular, sometimes 
deformed. Columella not projecting at the bottom of the calice, 
variably developed—long, narrow, -wide or large, and finely 
spongy. Septa thin, close, numerous, perforate near tbe wall, the 
highest cycle curving towards the penultimate, and larger than 
these; granular at tbe sides, and joining by the grannies. Wall 
porous, variably stout. Costae well developed, distinct, subeqnaL 
ZEpitheca present or absent. 

Distribution. — Dossil* Eocene: England and Europe. Miocene: 
Europe. Pliocene : England and Europe.— Decent. Mediter¬ 
ranean, English Channel (D. regia), St. Helena, Madeira, Philip¬ 
pines, Fiji, Japan, Corea, Chinese seas, Australian seas, California, 
Caribbean Sea. 

Subgenus Thecopsammia, (genus) Pourtales, Deep-Sea Corals , 
p. 43 (1871), 

Corallum simple, attached, pedunculate, turbinate, or subeylin- 
dricaL Wall thick, very porous and vemmeulated. Calice 
slightly elliptical, deep. Septa well developed, not exsert, 
granular; those of the 4th and 5th orders bend towards the 
tertiaries or unite in front of them. Columella papillose, porous 
or sublam el lar and compact, and forming three masses. Coste 
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obscure. Epitlieca -well developed, coming up not far from the 
calieular edge, marked with. ridges or not, and its substance pene¬ 
trating tlie porose -wall. 

Distribution. — Fossil. Pliocene: England (specimen in York 
Museum).— Decent. Philippines, Admiralty Islands, Plorida, 
Yorth Atlantic. Peep water. 

Genus Eupsaatmta, Mil ne-Fd wards 4 ' Jules Marne , Mist. Mat. 
des Corall. vol. iii. p. 94 (I860). 

Co rail um simple, subturbinate, free in adult age, when the 
traces of adherence gradually disappear, compressed or not. 
Calice elliptical or suboval, deep and narrow centrally. Columella 
variably developed, of twisted processes, tubercular or papillary, 
or spongy, or barely existing. Septa solid or roughly perforated, 
numerous, close, well developed, slightly exsert, strongly granular 
on their sides, and uniting by the granules here and there; the 
septa of the last cycle more developed than the penultimate, and 
curving towards and joining or not the septa of the cycle prece¬ 
ding them in age. "Wall porous, naked, showing simple, close, 
unequal verrucellate, distinctly granular costse. 

Distribution. — Fossil. Eocene, Oligocene, Miocene: Europe.— 
Decent * Chinese seas. 

Svnaptieula are often seen near the calicnlar margin, between 
septa. 

Genus Ehdopachts, Lonsdale , Quart. Journ. Geol. Soc. Land. 
vol. i. p. 214 (1845). 

Corallum simple, straight, free, compressed and keeled along 
the narrow base and sides, where there are also costal wing-shaped 
appendices. Calice with unequal axes on different planes ; the 
fossette long and narrow. Columella spongy, slightly developed. 
Septa in five cycles, narrow, slightly exsert, close, the higher 
cycle joining the preceding, sides granular. 

Distribution. — Fossil. Eocene: Alabama.— Decent. Australian 
seas ? 


Genus Heteropsam mi a, Milne-Fdwards 4' Jules Maime , Ann . 
des ScL Mat. 3 e ser. t. x. p. 89 (1848) • Mist . Mat. des Corall , 
vol. iii. p. 105, ‘ 

Corallum, simple, straight, low, Increasing fissiparously so as 
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to form a compound corail am witli two or more calicos. The base 
broad, tat, imsymmetrieal, tumid, containing a Sipunculid worm, 
and perforated for it. Caliee circular, close, or a figure of 8, 
or round, open, shallow. Columella spongy, well developed, 
deep. Bepfa numerous, many joining near the columella. Wall 
stout, porous, often enlarged at certain spots around the caliee. 
Cost® not present, but replaced by series of very small granules, 
coalescing into papillae or small striae. 

Distribution .— Decent. Chinese seas, Burmese seas, North- 
Australian seas, Philippines, E. Africa and islands. 

The porosity of the wall, the relations of the septa, and the 
absence of pali separate the genus decidedly from Btephamserh. 

III. Alliance DENDROPHYLLIOIDA. 

Colonial Eupsammidas, with well-developed caliees and septa. Colu¬ 
mella variable in development, spongy, lamellar, or absent. Coenenchyma 
variable. Dissepiments rare* 

Genus Dendrophyllia, Ed. & H. 

Subgenus Ccbnopsammia, Ed. & 11. 

Genus Placopsammia, Reuss. 

Genus Astropsammia, Terrill. 

Genus Pag hyps am mi a, Terrill. 

Genus Stereopsammia, Ed. & XL 
Genus Calostylis, Lindstrom. 

Genus absorbed:— 

Brassyxa, B. Wright. 

Ccbnopsammia, Ed. & XL, becomes a subgenus. Aulopsammia, 
Reuss, is not a Madreporariain 

Genus Dendeophylxia, Mibie-Mdioards Jules Uaime , Hist . 

Wat. des Corall vol. iii. p. 112 (I860). 

Svn. Brassyia , B. Wright. 

Colony generally dendroid and high or low, corymbose or eses- 
pitose, or forming clumps; increasing by gemmation, which is 
lateral or subhasal. Corallites rather large, cylindrical, cylindro- 
turbinate, more or less elongate. Caliee subcircular, deep. Colu¬ 
mella more or less developed, often large. ■ Septa barely exserfc or 
not, thin, close, those of the fourth cycle well developed, and the 
septa of the last cycle or cycles bending to their predecessors and 
uniting or not to them. Walls subcostate near the calices, 
covered with rough vermieulate grains in rows, with irregular 
spaces between. 

LINN. JOXTEN.—ZOOLOGY, VOL. XVIII. 
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Milne-Edwards and Jules Haime divide this genus into groups 
of species :— 

1. Arborescent Dendrophyllice. With, an arborescent trunk, 

brandies arising from it in vertical series, and rami¬ 
fying in their turn in an alternate and distichous 
manner. 

2. Branching Dendroplnjllia. The parent occupies the axis 

of the corallum or colony, and the secondary branches 
arise around it, forming several vertical series, some 
uniting when they come in contact. 

8. Inerusting Den drophylli <s. Not developing much in height 
by budding, and resembling an Astrauform mass, with 
some ccenencbyma. Coral!ites often uniting about the 
base. 

Distribution. — Fossil. Eocene: England and Europe. Mio¬ 
cene: Europe.— Recent. Atlantic, Cape Yerd, Madeira, Medi¬ 
terranean, Pacific, Arafura Sea, Chinese and Australian seas, Bay 
of Panama, Caribbean Sea. 

The genus Brassy ia , B. Wright, Ann. & Mag. Eat. Hist. 1SS2, 
ix. p. 77, was established for specimens of one species. It is a 
stumpy, broad-based coral, clearly colonial, from the buds upon 
it, although it is stated to be simple. The only interesting point 
is that the septa are said not to unite. 

It is synonymous with B endrophy Ilia, and is in no way inter¬ 
mediate between Ren clroph/llia and Balanopliyllia . 

Sub genus Ccexopsammia, (genus) Milne-Edwards $ Jules Haime, 
Hist . Hat. des Cor all. vol. iib p. 125 (I860), amended. 

Colony in tufts, or fasciculate or dendroid, rarely massive,. 
Corallites more or less cylindrical, free or surrounded by coenen- 
ehyina. Calices subcircular. Columella well developed. Septa 
not exsepl*, in three complete cycles, and whenever there are higher 
orders they are rudimentary. Costae delicate, subvermieulate 
interiorly, simply granular near the calice. G-emmation lateral 
and subbasal. Septa and wall differing in the amount of per¬ 
foration. 

Distribution.—Fossil . Pliocene: Europe. — Recent. Indian 
Ocean, Bed Sea, Pacific, North-Australian seas, New Zealand, 
Panama, Cape Yerd Islands. 
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Genus Pl.acopsamiiia, Deuss, Bitzungsb. tier Kids. Akad. tier 
Wiss . Wien, BiL xxxv. p. 4S6, pi. 2. fig. 10 (1S59); Duncan, 
a Deep 'Sea and Littoral Corals” Proe. Zool. Sac. IS 76, p.44X» 

Colour with a broad base, and short stunted projections, end¬ 
ing in elliptical caliees. Columella long and lamellary, compact. 
Septa in four cycles, and with some of the orders uniting, as is 
usual in the Eupsammidce. Costas visible to the base, often wavy 
and inosculating. 

Distribution .— Fossil. Miocene, Oligocene : Europe,— Decent . 
Galapagos P 

Genus Astrgpsammia, Yerrill , Fates on Dadiata , p. o09 
(1S6S-70). 

Colony massive. Corallites united to their summits by an 
abundant, very porous coenencliyma. "Walls scarcely distinct 
from the ccenenchyina, very porous. Septa in four cycles, with 
some orders of the fifth; those of the fourth unite to the tertiaries* 
Columella usually well developed, composed of loose, convoluted, 
and twisted lamellae and trabeculae, Interseptal spaces cut off 
below by thin transverse dissepiments, which often coincide in all 
the chambers. Caliees shallow. Gemmation chiefly marginal and 
interstitial. Fissiparity may occur. 

Distribution. — Decent. Mergui, Burmah; Gulf of California. 

Some forms considered to be Coenopsammice, and which have 
ecenenehyma, belong to the next genus. 

Genus Pachypsammxa, Yerrill , Proe. j Essex Institute ,, vol. v. 
(1866-67). 

Colony massive and incrusting. Corallites united near their 
summits by a massive ecenenehyma. Four complete cycles of 
septa. Columella rudimentary or trabecular, not salient. Sur¬ 
face of the coenenchyma with waving ribs. Gemmation lateral, 
irregular. 

Distribution, — Decent . Chinese seas. 

This genus approaches Btereopsammia , but has a solid cornea- 
cbyma. It differs from Dendrophfllia in not having a distinct 
columella. 

Genus Stereopsaaimxa, Milne-JMwcmls 4' Mes Halm ., Brit, 
Foss . Corals, Introd. Pal, Bog, p. 43 (1850). 

Colony incrusting, glomerulate.' Corallites short, united at 
the base, free near the calice, Caliees circular, rather deep, 

12 # , 
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Columella absent or rudimentary. Septa hardly exsert, those 
of the last cycle less developed than those of the penultimate. 
Cost® fine, close, frequently discontinuous and vermieulate. 
Gemmation irregular, and from the base. 

Distribution. — Dossil. Eocene: England. 

Pourtales considered liis Amphelia rostraia to belong to this 
genus; but it can hardly be included. 

Linastrom has described, with his usual care, a remarkable 
coral, -which he considers to be one of the Eupsainmidse, from the 
Silurian strata of Gothland. The description and figures carry 
conviction that this genus, Calosti/lis , is one of the Perforata, and 
that it should be placed in the Eupsammidse. The resemblance 
of the thick mural structure of the ealices to that of Theco- 
jpsammia, Pourtales, is very striking. 

Genus Oalosttlis, Linds from, (Efversigt af K. Yetensk.-Akad, 
FbrJiandl. p. 421 (1S68). 

Colony eylindro-conical, unisonal, budding between the calice 
and the base. Septa numerous, thin, coalescing, irregularly per¬ 
forated, ragged at the upper free edge, and forming a trabeculate 
columella with their inner ends. Columella broad, convex. Dis¬ 
sepiments few. Cost® extend from the calice to the base, and 
are covered here and there by a smooth thin epitheea. 

Distribution. — Fossil. Silurian : Gothland. 

The above diagnosis is compiled from Lindstrom’s generic 
diagnosis, and from the description of the specks, Calosti/lis 
cribraria. Lindstrom’s diagnosis is rather too short for the 
purposes of comparison with other Eupsammid©;—“ Polyparium 
compositum, gemmatio uniserialis, lateralis, septa numerosissima, 
interdum inter se coalescentia, columella trabeeularis, epitheea 
meompleta,” 

IV. Alliance LEPTOPSAMM'IOIDA. 

Simple Eupsammidm with irregular septal development. 

Genus Lkptopsammia, Ed. & H. 

Genus Endopsammia, Ed. & PT. 

There are two genera, each established for one 'species only, 
■which are exceedingly unsatisfactory. They are Leptopsammia 
and Endopsammia of Milne-Edwards and Jules Huime. They 
are closely allied, and in both there is an imperfection of the 
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fourth cycle, and a deficiency of that lateral junction of the 
septa which is so generally characteristic of the family. 

Genus Leptopsammia, MiI ne-Ddwards 4' Jules Maime, Hist. Mat. 
des Cor all. ygI. iii. p. 106 (I860). 

Corallum simple, adherent, tall, subturbinate, narrow at the 
base. Caliee elliptical, with a large and deep fossa. Columella 
very developed, projecting. Septa not exsert, moderately close, 
very thin, barely granulated ; the septa of the first and second 
cycles nearly equal, the septa of the fourth order curved towards 
the tertiaries, which they reach at a little distance from the 
columella. The septa of the fifth order perforate, denticulate, 
projecting barely from the wall. Epitbeca rudimentary near the 
base. Cost® distinct. 

Distribution. — Decent . Philippines. 

Genus Exdopsammia, Milne-Edwards 4' Jules Mai me, Ann. des 

Set. Mat. 8 e ser. t. a. p. 92, pi. 1 (1848). 

Corallum short, straight, adherent by a broad base. Caliee 
circular, with a deep fossa. Columella spongy, well developed 
and projecting. Septa stout, exsert, very largely granular. The 
fifth order rudimentary, the fourth curving towards the tertiaries ; 
these and the primaries large and nearly equal. Cost® well 
developed. Wall thick and porous. A pellicular epitbeca. 

Distribution. — Decent. Philippines. 

The following genera cannot be placed in Alliances:— 

Group, Incmsting colonial Eupsammidae. 

Genus Astro ides, Blainville. 

Group. Fissiparous colonial Eupsammid®. 

Genus Lobopsamviia, Ed. & EL 

Group. Simple Enpsammidse, budding from the wall. 

Genus Rhodopsammxa, Semper. 

Group. Colonial Eupsammid®, budding from stolons. 

Genus Rhizofsammia, Veri-ill. 

Genus Astroihes, Blainville , Diet, des Sci. Mat. t. lx. p. 882, in 
Mist. Mat. des Corall. vol. iii. p. 181 (1860). 

Colony incmsting, massive. Corallites imperfectly united, or 
free at their sides. 'Wall spongy, hut dense. Caliees circular or 
polygonal, free or united by their edges. Columella very deve- 
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loped, projecting, spongy. Septa moderately developed, very 
tliin, not exsert, finely and unequally dentate, those of the last 
cycle less developed than those of the penultimate. Eudotheea 
scarce. Epitheea surrounding the cor alii tes thin and compact. 

Distribution —Decent. Mediterranean. 

Genus Lobofsammia, 1Tilne-JEdwards $f Jules Uaime, Hist. Hat „ 
des Co rail. rol. in. p. 123 (I860). 

Colony dendroid and very short and dichotomous,short branches 
directed outwards, Calices with irregular-shaped margins, in¬ 
creasing by fissiparity. Four cycles of septa well developed, and 
some of the fifth ; higher orders bending to and joining the penul¬ 
timates. Columella spongy. Costm delicate, with indistinct 
granules. 

Distribution.—Fossil . Oligoeene : Europe. 

Genus Bhobopsaxeuia, Semper, “ General ionswechsel lei Stein* 
korallenZeitsehr. fur wiss . Zool. 7 Leipzig, vol. xvii, p. 257 
(1S72). 

Corallum simple or colonial, free or attached, with lateral 
buds, cylind ro-comeal or compressed. Calice elliptical, rather 
deep. Columella- more or less projecting, composed of convoluted 
“ leaflets.” Septa narrow, sharp at the edge, hardly exsert ; first 
and second cycles extending to the columella, unequal j succeed¬ 
ing cycles joined with those of preceding cycle. Cos tee simple, 
distinct from the base, close, subequal, granular. Epitheea 
absent or rudimentary. 

Distribution .— Decent . Philippines. 

Several species of this interesting genus are described by 
Semper and beautifully figured. The budding is below the cali- 
eular margin, and some buds may bud again. The parent is 
clearly alive after this process,, and the whole colony is a pale 
pink in colour when alive, and the tentacles, which are long, 
are of a deeper tint. Borne eoralla are attached, others are free * 
and some have buds, others have not. In one instance there is a 
bud with a quadrangular transverse outline springing from the 
ealieular margin. 

Genus Bhizopsammxa, Terrill, Holes on Dadiaia , p. 510 
(1868-70). 

Colony low, memsting, extending by stolon-like expansions of 
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the base, from which buds arise. Corallites cylindrical or nearly 
so, connected by tbin creeping expansions, which have the same 
texture as the wall. Calices subcircular or elliptical. Septa thin, 
crowded, a little projecting, arranged in four or fire cyles; last 
cycle well developed, uniting to those of the preceding cycle, 
which rise up in the form of prominent paliform lobes, beyond 
which the central region of the ealiee is deep* Columella very 
porous and its surface papillose. Wall very porous. No epi- 
tbeca. Costse scarcely distinct, represented by series of rough 
granules. 

Distribution. — Recent. Pacific, Pearl Islands. 


II. Family MADEEPQBIDJB. ( pars ), Ed . $• 11 . 

This family corresponds to the subfamily Madreporinau Ed. & 
H. It is necessary to give the subfamily the position of a family, 
not only because the Eupsammidse. have become a family, but also 
because it is evident that the great genus Madrepora will even¬ 
tually be largely subdivided. The subfamily Turbinarime, Ed. & 
PL, is included in this family. 

Colonial perforate Madreporaria, increasing by gemination ; 
ccenenehyma more or less abundant, spongy, and reticulate, 
slightly or not distinct from the porous eorallite-walls. Septa 
lamellar, slightly porous, or else solid, variable in number and 
size. Calices prominent or sunken. 

Alliances—Madreporoida, Turbinaroida. The^e alliances were 
subfamilies according to Milne-Edwards and Jules ITaime. 

I. Alliance MADREPOROIDA. 

Madreporidas with diverse shapes, usually ramose or foliaceous or 
intrusting. Ccenenehyma moderate or considerable. Septa with two oppo¬ 
site primaries larger than others. Interseptal loculi-with dissepiments. 
Gemmation symmetrical or not, extracalicular. Calices more or less pro¬ 
minent and variable in shape. 

Genus Madrepora, Linnaeus. 

Subgenus Isopora, Studer. 

Genus Madrepora, Linnaeus, Syst. Nat edit. x. p, 793, 
amended. 

Colony very variable in shape, branching, bush-shaped, 
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expanding, fiat, eorymbiform, or foliaceous, pedunculate or in- 
crusting. Gemmation around the parent corallite and from the 
side of other calices. Ccenenchyma abundant, spongy, reticulate, 
spinulose, growing exogenously from the porous walls of the 
corallites. Calices yariable in shape, projecting or immersed, but 
never all so ; terminal calices, or some amongst the mass, longest 
or largest (parents). Septa distinct, variable in solidity, two 
opposite primaries largest and nearly meeting. Twelve tentacles, 
and one larger than the others, .No columella. An endotheca 
may exist, which occasionally becomes tabulate. 

Distribution. — Fossil. Eocene : Europe, India, Oligoeene : 
England and Europe. Miocene : Europe ; Sind, Asia.— Decent,, 
Eed Sea, Indian Ocean, Oceania, Pacific, Caribbean Sea. 

Subgenus Isofora, &tinder, Monatsberichf tier Konig . Prenss. 

Ah ad. der Wiss. Berlin , 1878, p. 585 (Gazelle Corals). 

Colony leaf-shaped or lobafce. Calices equally prominent, and 
distributed over the whole surface. The apical calices are wanting. 

Distribution, — Decent, Philippines. 

II. Alliance TURBIN ARIOIBA. 

Madreporidae in colonies, with an abundant ccenenchyma between the 
corallites, which is distinct from the mural structures, spongy and reticu¬ 
late. Increase by gemmation. 

Genus Turbin aria, Oken. 

Genus Astr.eqi’ORA, Blainville. 

Genus Dendracis, Ed. & H. 

Genus Actinacis, d’Orbigny. 

Genus Pal.,eacis, Haime. 

Genus Prisciturben, Kuntli. 

Genus Sty la mu a. See bach. 

Genus Titrbinaria, Ohen, 1815; Milne-Edwards $ Jules llaime 
Polyp. des ten\ Paleoz . p. 141. 

The colony is usually crateriform or foliaceous and twisted. 
There is an abundant ccenenchyma between the corallites, and'it 
is 'dense and also echinulate at the surface. The calices are more 
or less projecting. The septa are nearly all of the same size ; and 
there is a well-developed spongy columella. 

Distribution. — Fossil. Miocene of France, Sind, Asia.— Decent . 
Red Sea, Indian Ocean, Pacific. 
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This genus was shown by Milne-Edwards and Jules Hairae to 
absorb Gemmipora , Blainville, and Fxplanarici (pars), Lamarck. 

G-enixs Astrjeopoba, Blainville , Diet, des Sei. Wat. t. ix. p. 848 

(1S30). 

The colony is massive in shape, adherent or in crusting. The 
eoenenchyma is lax, and decidedly eehinulate at the surface. The 
septa are unequally developed on the small calices. There is no 
columella. Tabulae are seen in some specimens. 

Distribution. — Dossil. Eocene of Europe and West Indies. 
Miocene: Sind, Asia.— Decent. Bed Sea, Indian and Pacific 
Oceans. 

Genus Dendbacis, Milne-JEdwards $ Jules Same , Hist. Wat. 

des Co rail. vol. iii. p. 169 (I860). 

The colony is arborescent, and the eoenenchyma is very dense 
and granulated at the surface. Calices suhmammiform. Septa 
few in number, subequah ~No columella. 

Distribution.—Fossil. Eocene of Europe. 

Genus Actinacis, d'Orbiany , Wote stir les Folyp.foss. p. 11 
* (1849). 

Colony subden droid, with a greatly developed eoenenchyma, 
which is rather dense and granulated, and not very perforated. 
Calices circular, small, distant. Septa few in number, subequal, 
somewhat exsert. A columella, which is papillose. Pali exist 
before all the septa. 

Distribution. — Fossil. Cretaceous of Europe. 

11 Genus Pataeacis, J. Uaime , I860. (Amended by Seebaeh, Zeits. 
der Deutseh. Geol. Gesellsch. Bd. xviii. p. 80S, Berlin, 
1866 .) 

Syn. Bph enopoteri am , Meek and TT or then. 

Colony pedunculate, cuneiform. Calices immersed in a vermi- 
culate perforate eoenenchyma, marked with anastomosing stria- 
lions. Caliee-walls of the same structure as the eoenenchyma, 
thick, but porous. Calieular margins circular in outline. Calices 
widely open. Septal system of fine, numerous, unequal 'stria¬ 
tums (80). Gemmation intercalicular, and producing occasionally 
by pressure polygonal cslicular margins. 

Distribution. — Fossil.. Carboniferous : America. 
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Genus Peiscxturben, Kimth, Zeits. tier Deutsch. Geol. Gesellseh . 

Bd. xxii. p. 25 (Berlin, 1870). 

Colony low, expanding, attached by the whole base. Ooenen- 
ehyma well developed, compact, and composed of a sponge-like 
structure. Caliees projecting, rather inclined, differing in size, 
nearly or quite circular in outline, surrounded by cceiienchyma. 
Septa variable, both thick and thin. Columella spongy. 

Distribution .— Fossil. Silurian : Oeland. 

This is a very puzzling genus, and its characters have been 
very ably described and delineated by Kunth. Its position is 
probably amongst the Turbinariuse. 

Genus Stylarjea, Seeback , Zeits. der Deutsch. Geol. Gesellseh. 

Bd. xviii. p. 806 (Berlin, 1S66). 

Colony low, covering some space, with a crust-like, vermiculate, 
perforated ecenenchyma and a basal epitheea. Caliees polygonal, 
moderately deep, with a stout, projecting, spongy columella. 
Septa strongly crenulate, in two cycles. Walls moderately stout, 
bearing points in the angles of the caliees. 

Distribution *■— Fossil. Lower Silurian : Europe (Wesenberg), 

III. Family POBITIDJE, Ed. # H. 

Perforate Madreporaria composed of reticulate and trabeculate 
sclereneliyma. Septa never completely lameliary, but trabecular 
and fenestrated, or as series of discontinuous trabecula?. Walls 
very porose. Corallites increasing by gemmation, and united 
directly or by intervening porous sclereneliyma. Dissepiments 
and tabulae may exist. 

There are two Alliances—the Poritinoida and the Montiporoida. 

I. Alliance PORITINOIDA. 

Corallites united by their trabeculate walls without intervening coenen- 
cisyma, or with some of very rudimentary kind. 

Genus Porites, Ed. & II. 

Genus SynarjEA, Terrill. 

Genus Napopora, Quelch. 

Genus Dictyar^ea, Reuss. 

Genus Khodar/Ea, Ed, & II. 

Genus Goniopora, Quoy et Gaimard. 

Genus Lite a mis a, Ed. & H. 
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Genus Prqtarusa, Ed. & H. 

Genus Alveopora, Quoy et Gaimard. 

Subgenus Favositipora, S. Kent. 

Genus Somphopi-ioba, Lindstrom. 

Genus Dichor^sa, T. Woods. 

Genera absorbed: —Stylarjea, Ed. & EL, non Seebaeb; Me* 
ANBRAR.EA, Etallon. 

Favositipora, S. Kent, becomes a subgenus; Koxixckia, 
Ed. & H. 5 a doubtful genus. 

Genera removed Microsolena, Lamour. ; Cosctnarjea, Ed. 
& II.; Dictyophyllia, Blainville; Pleurodictyum, Gold- 
fuss ; Hqlar.ea, Ed. & H.; Ccenostroma, Winchell. 

Genus Porites, Milne-JEJdwards 4' Jules Ilctime, Hist . Hat. des 
Cor all. vol. iii. p. 173, altered. 

Colony ramifying, or in tufts, or foliaeeous, often massive, and 
lobed or low, incrusting or not. A basal epitheca invariable in 
tbe last instance, frequent in all. Corallites with trabeculate and 
perforate walls, not distinct from those of their neighbours, and 
therefore without intermediate coenenchyma. Caliees small, 
pentagonal. Septa twelve or less, feebly developed, trabecular or 
spinulose. A small columella, forming at its free end a knob or 
a trabecular point or a style. Pali five or six, and not very distinct 
from the septal ends, in a circle around tbe columella. Endotheea 
exists sparingly, and may be dissepimental or tabulate, or may be 
mere stereoplas m . 

Distribution. — Fossil Eocene: Europe, Sind, Asia. Mio¬ 
cene; West Indies and Europe, Sind, Asia.— Decent. Bed Sea, 
Indian Ocean, Pacific, Vest Indies. 

This genus absorbs Stylarma, Ed. & PL, 1851. 

The absence of any • intercorallite reticular tissue or ccenen- 
chyma is invariable, in tbe recent forms; but in the Eocene 
Forties panicea, Lonsdale, there is a small quantity in some parts 
of a colony, but not in all (Stipp. Brit. Foss. Corals, Pal. Soe. 
1866, p. 63 ; P. M. Duncan). 

Genus Synarjea, Terrill, Bull Mus. Comp. Zool Cambridge, 
Mass. 1861, No. 3, p. 12. 

Corallum irregularly branched or glomerate. Corallites with¬ 
out distinct walls. The septa rudimentary. Six prominent and 
paliform lobes surround the central cavity, which has a small 
rudimentary tubercular,columella. Outside of the,pall are other 
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similar points or granulations scattered between the cells (coral- 
lites), which are not distinctly circumscribed, but often separated 
for some distance by a porous coenenchyma. 

Synarcea includes Pontes conformist P. monticulosa of Dana ; 
also Forties anti qua, Dana, = P. Dance. Ed. & H. 

Distribution. — Decent. Pacific. 


Genus Xapopoua, Quelch , Ann. Sf Mag. Nat . Hist. 1881, 
xiii. p. 290. 

Corallum compound, porous. Gemination 'intraealieinal, the 
developing buds with distinct centres almost destitute of distinct 
walls, at first united in groups of 2-6, and surrounded by the 
common wall of the parent ealicle ; but as development proceeds 
they are separated off by a narrow, raised, distinct wall. Cali- 
cinal depressions very variable in size and shape, according to 
the number, position, and degree of development of the buds. 
"Walls of the older calieles porous, distinctly raised, and angular. 
Septa generally of two cycles, rudimentary. Pali six, sometimes 
one smaller than the others or absent, generally well developed, 
and distinctly marking the position of the ealieinal centres. 
Columella rudimentary, represented by small papilliform projec¬ 
tions, often absent. 

Distribution .— Decent. Tahiti. 

Genus Dictvarjea, Dense, Foss. KoraUen a us cler Inset Java, 
Novara Deeped., Geolog. TJteil , p, 175, pi. ii. fig. 6. 

The colony is in knotty bramchlefcs. The ealiees are rather irre¬ 
gular in shape, generally pentagonal, separated by a slight ridge. 
Septa few, about 6 to 12, uniting around the axis by false pali- 
form lobes. Columella absent. Considerable distinction between 
the size of the ealiees and the dimension of the septa. 

Distribution. — Fossil. Eocene : Java, Asia, Europe. 

Genus Eitobaiuea, Milne-Ed wards Sf Jules llaime , Compt. Bend . 
t. xxix. p. 259 (1849). 

The colony is massive; the calicos are deep and pentagonal; 
the trabecula 1 of the walls of the corallites are well developed, but 
they retain their spongy appearance. Septa trabecular, not much 
developed, and in three cycles. Columella absent or rudimentary, 
Pali six in number and very > large, placed before the secondary 
septa. 
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Distribution,—Fossil . Miocene of West Indies and Trance.— 
Decent. Australian and Chinese seas, Indian Ocean. 

(xenus GrOXTOPOHA, Quoy Sf Gaimard, Voy. de VAstrolabe, Zooph. 

p. 218 (1833). 

Colony attached or free, lobed or hemispherical, or in tall blunt 
cylindrical masses, Corallites with distinct trabecular walls join¬ 
ing those of their neighbours, without intermediate tissue. Ca¬ 
licos unequal in size, and shallow or deep, pentagonal. Septa 
projecting hut little in the upper part of the calices and ragged, 
extending towards the columella as porose trabecular laminae. 
Columella well developed, spongy. Nopali. Gemination between 
the calices. JEndotheca exists. 

Distribution. — Decent. Red Sea, Indian Ocean, Pacific. 

{xenus Lithabjia, llilne-Dd wards Sf Jules Uaime, Gomptes 
Demins , t. xxix. p. 258 (184S), amended . 

Colony low, free or iuerusting, lobed, or dendroid, or discoid, 
with an imperfect or well-developed epitheca. Corallites with 
trabecular porose walls adherent to, or fused with those of their 
neighbours. Calices polygonal or irregular. Septa well deve¬ 
loped, and subperforate and echinulate. Columella trabecular, 
and formed by the septal ends. No pali. 

Distribution. — Fossil. Cretaceous (Upper): Europe. Eocene: 
Europe, Sind, Java. Oligocene: Europe. Miocene: France. 

The septa approach those of the Astraddle, and the genus 
is closely allied to the recent Goniopora . 

Some comparatively late researches on the next genus have 
modified the generic diagnosis, and have given a higher distribu¬ 
tional range to the species. 

Genus Peotarjea, Mil ne-Hd wards Sf Jules Uaime , Hist. Hat. 
des Cor all. vol. iii. p. 184 (I860), amended. 

Colony incrusting and massive. Corallites polygonal, with 
simple perforated walls, which at the calicular surface are nar¬ 
rower than the calice by one half, and are ornamented with 
points. Calices shallow. Septa 6-12 to 24 in number, pass a 
little way in and are sublamellary and dentated. No columella. 

Distribution .— Fossil. Silurian : America. Devonian : Europe. 
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Genus Alyeodora, Quoy Sf Gaimard , Voy. de VAstrolabe, Zooph. 

p. 391 (1S3A). 

Colony lobeclj convex, foliaceous or dendroid. Corallites united 
by very largely fenestrated trabecular walls. Calices polygonal, 
deep, usually unequal. Septa as simple series of distant spini- 
form trabecula?, which may ramify near the axial space, and form 
a false columella or not. Epitlieca basal or pellicular. 

Distribution. — Dossil. Oligocene: Java. Miocene: West In¬ 
dies, Europe.— Decent. Bed Sea, Pacific, Indian Ocean. 

In some specimens of Alveopom viridis , Quoy (A. spongiosa , 
Dana), there are tabulie; but there are twelve tentacles, which 
are short and cylindrical. They have been placed in the following 
sub genus. 

Subgenus Favositipora. Saville Kent, Ann. Sf Mag. Hat. Hist. 
ser, 4, vol. vi. (1870), p. 3S6, pis. 17, 18. 

Thecorallum resembles that of Alveopom , and lias tabula?. 

Distribution.—Fossil. Paheozoic : America.— Decent . Locality 
unknown. 

This type belongs to the Alveopova-mridis group, and can 
hardly be separated from Alveopora generically. It had better 
include the tabulate Alveoporce for the future, which are never¬ 
theless true Perforata. 

The genus Koninclcia, Ed. & H, Hist. Nat. des Corall. vol. iii. 
p. 263, is one of the AJveopora-Favositipora group, and is ill- 
defined. It is from the White Chalk of Eoyan. 

Genus Sompxiqphora, Lindstrbm, Diehthofeii $ China, 
vol. iv. p. 51 (1883). 

Colony with deep polygonal calices. Wall thick, indistinctly 
fenestrate with large spaces. Six septa, rather distant, having 
pointed dentations, not uniting together nor reaching the centre 
of the calice. Dissepiments (tabulate) irregularly distant one 
from another. 

Distribution. — Fossil . Silurian : China. 

Lindstrbm, with his usual perspicuity, places this genus in the 
neighbourhood of Alveopora and Favositipora . 

G-enus Dichorjea, T. Woods , Broc. Linn. Sac. Hew South Wales , 
vol. iii (1879), p» 86. 

Colony' turbinate, pedunculate, broadly attached. Calices 
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polygonal, numerous, minute, irregular. Septa a series of 
needle-shaped points. Wall of eorallites thickly studded with 
short, stout, and very conical points, swollen at the base, and 
pointing towards the interior of the fossa. A common epitheca 
in very thick folds, Gemmation intraealicular. 

Distribution, — Decent . Pacific. 

The Bev. T. Woods gives a delineation of the species ; and 
there is no intermediate cceuenchyma shown between the ealiees. 

31. de Fromentel, op. cif . p. 256, places the genus PI euro - 
diet yum, Goldfuss, in the group Perforata, which includes Pontes* 
This genus finds no place amongst the Madreporaria Perforata, 
as it is founded on a cast of a species of the genus Michelinia , 
a Palieozoic tabulate form which in all probability belonged to 
the A1 cy on aria. 

31. de BromenteP* places the genus Kolarcea, which was 
founded by Milne-Edwards and Jules Haime to receive Alveo¬ 
lites parisiensis , 31ichelin, amongst the Perforata in the neigh¬ 
bourhood of Pontes* The condition of the specimens on which 
the above-named species was established is very defective. 3Xilne- 
Edwards and Jules Haime, in 1860, in their ‘Hist. Nat. des 
Corail.* vol. iii. p. 244, place Sola roe a as a synonym of Aivopora , a 
genus with tabulae, and certainly not one of the Madreporaria, 
hut an Aleyonarian. DLolarcea is therefore no longer a genus. 

The genus Ccenostroma , W inch ell, is probably an ally of Biro- 
medopom , and not a coral. 

II. Alliance MONTIPOROIDA. 

Poritidse with a more or less abundant spongy coenenchyma. 

Genus Montipoba, Quoy & Gaim. 

Genus Ana crop ora, Ridley. 

Genus 31 oxtipoea, Quoy et Guimard , Toy. £ Astrolabe? Zooph . 
p. 247 (1833); Verrill , JSTotes on Dadiata, De vision of Corals 
of West Coast of America (1863-70), p. 502. 

Colony various in form, glomerate, massive, inerusting, folia- 
ceous, lobate or branching. Coenenchyma abundant, porous, or 
spongy, usually echinulate at the surface, and often rising into 
ridges, papilliform eminences, and crests between the' eorallites; 

* * Introd, a FEtude des Polyp, foss.f Paris, 1858-60. 
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usually vejy different on the base. Corallites small, wide apart, 
separated by ccBuenehyma in which they are immersed, or else the 
calieular margin is raised, lacerate, and spinulose. Calices deep, 
with columella and pali. Septa little developed, six or twelve, 
and often trabecular. Secondaries smaller than the primaries. 

Distribution. — Decent . Bed Sea, Indian Ocean, Pacific. 

Mr. S. O.Bidley has investigated and described a very interest¬ 
ing form, which he places in a new genus, Amcropora . The 
aspect of the species is that of one of the Madreporidte, and the 
two large primaries add to this character; but the gemmation 
differs. The septa are trabecular, but are fairly developed. 

Genus Axacropqsa, Ridley, Ann. y* May. Nat. Hist , ser. 5, 
vol. xiii. p. 287 (1881). 

Colony ramose. Axis and apex of branches formed by a spongy 
ecenenchyma. Kew calieles formed centripefcally, i. e. from the 
base towards the apex; no calicle of any kind at the apex. 
Calieles equally distributed all round stem and branches, with a 
tendency to arrangement in longitudinal series. Septa trabe¬ 
culate, comprising two cycles of six septa each, two (approxi¬ 
mately upper and lower) primaries being larger than the four 
lateral primaries. 

Distribution. — Recent. Keeling Islands. 


The proper position of Rsammocora is with the Lophoserinae, 
p. 161. I have only been able to study this genus after going to 
press. 

Genus Psaxsiocora, Dana , Zooph. Wilkes Raped. (1846), 
p. 344, amended. 

Colony in ramose tufts; branehlets often lobed, or in convex masses, or 
foliated and lobed. Surface more or less irregular, from gibbous humps or 
linear elevations. Ccenenchyma exists in places, especially on the gib¬ 
bosities, which* however, 'just as frequently are covered with calices. 
Calices small, centres distinct, but margins ill-defined, usually circular, 
shallow, with a small central fossa with a minute papilla, the top of the 
columella. ■ Septa 6-9-12 in number, very variable in thickness ; some¬ 
times one half of them reach the eolumellary space, and form a ring of 
tissue around the columella, the other septa having previously united to 
them ; or several septa are club- or boss-shaped at their free margins, and 
are much larger than the others which environ them. These larger septa 
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appear isolated, but are continuous with lamina that extend downwards. 
Sometimes these boss- or club-shaped septa are found beyond the calices 
and between sets of them, and thus resemble the tentacular septa of the 
family Fungi die. Here and there great confusion of calices and these septa 
is apparent. The costae are indefinite, but they are continuous with the septa, 
and reach over linear elevations, and sometimes cover much space. They 
often bifurcate. Septa solid, spinulose, connected by numerous small 
synaptieiila. Wall formed by synapticula, which exist between the costae 
also. Gemmation and rarely fissiparity. 

Distribution. — Decent . Indian Ocean, Chinese seas. Pacific. 

Psammocora, Dana, was splendidly illustrated by Dana in his great work, 
and the remarkable superficial views given, are often strikingly correct. 
But with age and after death deposit of carbonate of lime occurs, in the 
first instance consolidating the tissues, and in the other adding to their 
density. Sections, or rather fractures, made longitudinally and trans¬ 
versely, prove that the septa are solid, stout, spinulose at the free surface, 
and that synapticula abound. There is some coenenchyma between eorai- 
lites here and there, sometimes forming monticules ; and it is evident that 
fissiparity may occur, but it is rare. Under the circumstances the genus 
must be removed from the section Perforata into that of the Fungida, 
family Lophoseridse, near Plesioseris , nobis. 


Antillastrsea, p. 108. 
Brachymasandrina, p. 90. 
Diplotheeastra?a, p. 115. 
Koiloecenia, p, 115. 
JSTototroehus, p. 17. 


Physophyllia, p. 118. 
Pourtalosmilia, p. 72. 
Pratsda, p. 160. 
Zittelofungia, p. 150. 


The following nine genera are new :— 


Total number of genera recorded, after revision, 848 out of 478. 


Id2? X . JOURX .— Z O01.0GY, TO I . . X Y11J. 
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Zist of Sections and Families of Madreporaria. 


I. Section APOROSA. p. 7. 

I. Family Turbinoud.e, p. 9. 

11. „ ~ OcVLlNIDJi, p. 3t>. 

III. ,, p0C'ILL0F0RIDiE,p.46. 

IV. „ Astr.-eidjs, p. 48. 

II. Section FURGIBA, p. ISA 

I. Family Plesiopungidjs, p. 1SS. 


II. Family Fungi lue 3 p. 141. 

III. „ LOPIIOSEMDiE, p. 146. 

IV. „ Anabaciad.e, p. 165. 

V. „ PliESIOPORlTID.E, p.lt)0. 

III. Section PERFORATA, p. 172. 

I. Family Eupsammid.e, p. 172. 
II. „ Madreporid.e, p. 183, 

III. „ PoRITIDjE, p. 186. 


List of Genera §c. 

I. Section MAPREPORARIA APOROSA. 


I. Family TURBINOLIJD2E. 
Subfamily Turbimlidce simflieet >\ 
Alliance Smilotrociioiba. 

Genus 

Smilotrockus, Ed. R p. 10. 

Subgenus Blagrovia, Pane., p. 10. 
Onebotroehus, Pune., p. 10. 

I)esniophyHum, Eh\ , p. 11. 

Subgenus Javania, Pune., p. 11. 
Schizocyathus, Pourt p. 12. 

Alliance Flabelloma. 

Genus , 

Flabellurn, Lessen, p. 13. 

Subgenus Blastotrocbus, Ed. §• II, 
Rhizotrochus, Ed. R., p. 15. [p. 14. 
Tkysanus, Pune., p, 15. 

Alliance P l acotro c hoida. 
Genus 

Placotrochus, Ed. II. p. 16. 
Sphenotroebus, Ed. $• H., p. 16. 
Eototrochus, Pune., p. 17. 
Placocyatbus, Ed. £ R., p. 17. 
Platytrocbus, Ed. cj* R. t p. 18. 

Alliance Turbinqloida. 

Genus 

Turbinoli a, Ed. tf* 11., p. 18. 

Subgenus Stylotrocbus, E. de From., 
Stylocyathus, & Orb., p. 19. [p. 19. 

Conocyatbus, cVOrb., p, 20. 

Bistylia, T. Woods, p. 20. 
Trematotrochus, T. Woods, p. 21. 

Alliance Tiiochocyatiioida. 
Germs 

Troehocyatbus, Ed. $ K, p. 22. 

Subgenus Tropic!ocvatb us, Ed. <f* 

p, 22. [p. 22. 

„ Thecocyathus, Ml # R. t 


Subgenus Blanfortlia, Pune., p. 23. 
Deltocyatbus, Ed. # R., p. 23. 
Oclontocyatlius, Moseley, p. 23. 
Leptocyathus, Ed. cj* R., p. 23. 
Paracyatkus, Ed. II, p. 24. 
Heterocyatbus, Ed. H,, p. 24. 
Caryophyllia, Lmlc., p. 25. [p. 25. 

Subgenus Acantbocyathus, Ed.§ R 
Stenoeyathus, Pourt, p. 25. 
Ceratotrocbus, Ed. $ II., p. 26. 

Alliance Discocyatiioida. 

Genus 

Biseocyathus, Ed. $ R, p. 28. 
Bracbytrocbus, Dune., p. 29. 
Sabinotrockus, Pune., p. 29. 
Stepbanotrocbus, Moseley, p. 29. 
Discatrochus, Ed. £ R., p, 30. 
Cyelocyathus, Ed. Sf H., p. 30. 
Bracbyeyatbus, Ed. 4 H., p. 30. 

AntbemiphyIlia, Pourt., p. 30. 
Fungiaeyatbus, Sacs, p. 31. 

Alliance Haflopiiylluiu a. 

Genus 

Guynia, Pune., p. 32, 

Duncania, Pourt., p, 32. 

Haplopbyllia, Pourt., p. 32. 

Group-genus 
Basmia, Ed. <f* H., p. 33, 

Subfamily Turbinolidce gemmautes. 
Genus 

Coenoeyatbus, Ed. 4* R-> p. 34. 
Gemmulatrochus, Dime., p. 34, 

Subfamily Turbinolidce reptantes. 
Genus 

Polvcyathus, Dune., p» 34. [p. 84. 

Subgenus Agelecyathus, Punt., 
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IX Family OCULIXIDX. 
Alliance BAaviiELfoiuA. 

Genus 

Baryhelia, Ed. A II, p 37. 

Neohelia. p. 37. 

Diblasus, Lonsdah, p. 33. 

Alliance L- ^pm /helxotda. 

Genus 

Lnpholielin, Ed. A ■?/.. p. 33. 
Amphihelia, Erl. A Zf, p. 33. 
Eoaiiuhelin, Ed. A II. p. 33. 

Euheliu, AV7. J- 124 p. 40. 

Aeruhelia, AV/. A f£, p. 40. 

Astrohelia, Ed. A II. . p. 40. 
IXuidrohelia, Etalton , p. 41. 

Alliance Oc’ultn* >id v. 

Genus 

Oculina, Ed. A H.. p. 41. 

Subgenus Agathelia, Reuss. p. 42. 
Oyatbohelia, Ed. 8f 22., p. 42. 
Synhelia, Ed. A 3.. p. 42. 
Trymohelia, Ed. A 3., P* 43, 
Sderobelia. AW. A AT., p. 43. 

Bathelia, Moseley, p. 43. 

Haplokelia. Rmtss, p. 44. 

Alliance Pkoheh a d a. 

Genus 

Prohelin, E. do From., p. 44. 

Alliance Stvlophohoiba. 

Genus 

Stylophora, Ed. A AT., p. 45. 
Stylohelia. E. de From., p. 45. 
Madracis, Ed. A II., p. 45. 

III. Family POCILLOPORID 
Genus 

Pociilopora, Verrill , p. 47. 
Seriatopora, Link., p. 47. 

IT. Family ASTR2EIDJE. 
Subfamily Astmddm simplices. 
Alliance Trochosmilioida. 
Genus 

Trochosmilia. Ed. Sf H., p. 51. [p. 52. 
Subgenus Epismilia, E. de From,, 
„ Coelosrailia, Ed. A 3.. 
Biplocleniuin, Gold-fuss, p. 53. [p. 52. 
Montlivaltia, Lamaur., p. 53. 

Subgen iis Xeptomussa, d'Ach., p.54. 
,, Oppelismilia, Dune.,p.54. 

„ Oeratophyllia, K. v. 

Frifsch, p. 54. 
Feddenia, Dune., p, 54. 

Alliance Placosmiltuiba. 

Genus 

Placosmilia, Ed. A 3., p. 55. 


' Lopbosmilia, Ed. A 72., p. 55. 

Subgenus Plesiosmilia, Mias., 

1 .. P- 55. 

: Pleuposmilia, E. de From., p. 55. 

| Peplosmilia, Ed. A II.. p. 53. 

1 Biastosrn ilia, Eat don, p. 56. 
Sphenophyllia, Moseley, p. 57. 

Alliance Lmro phyllioeda. 
Genua 

Par.'i<milia, Ed. A /A. p. 53. 
Dasmosrailia, Fount., p. 58. 
Conusmilia, Dune., p. 59. 

Genus 

; Litbophyllia, Ed. A 3, p. 59. 

' Cireophyllia, EE A X, p. 59. 

Subgenus Lep taxis, Feu as, p. GO. 
,, Antiilia, Dime., p. 60. 

j Alliance Asterosmtlioiua, 

Genus 

; Asterosmilia, Dune., p. 01. 

; Stepbano3milia, E. de From., p, 02. 

• Cyathosmilia, T. Woods , p. 02. 

Pattalopbyllia, d'Aeh., p. 02. 

; Group-genus 

’ Axosmilia, Ed. A II- p. 63. 

Subfamily Asfmide repf antes. 

All lance Ruiz a x g i o i i > a . 

Genus 

Cylicia, Ed. A II., p. 04. 

Scolangia, T. Woods, p. 05. 
Crypfcangia, Ed. A AT., p. 05. 

1 Rhizangia, Ed. A El, p. 05. 
Bafchangia, Kefersf., p. 60. 

Alliance Astrangioida, 

, ■ Genus 

Asfjrangin. Ed. A A/., p. 60, 

Subgenus Ouniangia, Pourt., p. 67. 
,, Phyllangia, Ed, A H., 
p. 07. 

; Ulangia, Ed. A* H., p. 68. 

; Stylangia, Reims, p. OS. 

: Colangia, Fourf p. 6S. 

; Cladangia, Ed. 4’ IE p. 09. 
Latusastrasa, d 1 Orb., p. 69. 

i Subfamily Astresidce gemmantes. 

Alliance Oladgcuroida. 

Genus 

< Cladocora, Ed. A 3, p. 70. 
j Pleurocora, Ed, A 3., p. 71. 

Alliance Goniocoroida, 

Genus 

Gonioeora, Ed. A 3., p. 71. 
Rhabdoeora, Ed. A 3, p. 71. 
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Alliance Bendrosmilioida. 

Genus 

Dendrosmilia, Ed. 4 II, p. 72. 
Pourtalosmilia, Dune., p. 72. 

Alliance Stylosjiilioida. 

Genus 

Stylosmilia, Ed. 4 H., p. 72. 

Stylocora, Beuss, p. 73. 

Stylocora, E. de From., p. 73. 
Placopbyllia, d'Orb p. 73. 
Bonacosmilia, E. de From., p. 73. 

Alliance Pa lea streo id a . 

Genus 

Heteropkyllia, AT Coy, p. 74. 
Batfcersbyia, Ed. 4 A, p. 74. 
Group-genus 

Hexasmilia, E. de From., p. 75. 
Subfamily Astrmdes cwspitasm. 
Alliance Calamophyllioida. 
Genus 

Eusmilia, Ed, 4 LK, P- 77. 

Subgenus Caulastrrea, Dana, p. 77. 
Aplosmifia, dlOrb., p. 77. 
Solenosmilia, Dime., p. 78. 
Dasypkyllia, Ed. 4 K, p. 78. 
Oalamopbyliia, Ed, 4' A., p* 78. 

PieurophyIlia, E. de From., p. 79. 
Dendroeora, Dune p. 79. 
Bactylosmilia, d Orb., p. 79. 
Hymenopbyllia, Ed. 4 H., p. 80. 
Bnabdopbyllia, Ed. 4 H., p. SO. 

Alliance Tiiecosmilioida. 

Genus 

Tbecosmilia, Ed. 4' II* p. 81. 

Subgenus Oladophvllia, Ed. A II, 
p. 81. 

'Alliance Mussaoida. 

Genus 

Tracbyphyllia, Ed. 4' p* 82. 
Mussa, Olccn. p. 82. 

Subfamily Asfrmdcs co7ifiuent.es - 
Alliance Euphyllioida. 

Genus 

Euphyllia, Ed. H., p. 84. 
Giypbopkyliia, E. de From., p. 84. 
Bliipidogyra, Ed. 8f H„ p. 85, 
Teleiopbyllia, Dime., p. 85. 
Desmoeladra, Beuss, p. 85. 

Alliance Ecgyroida. 

Genus 

Dendrogyra, Ehr., p, 8A 


Pectinia, Okeii, p, 8G. 

Eugyra, E. de From., p. 87. 
Pachygyra, Ed. 4" H*, p- 87. 

Biploria, Ed. 4' EL, p. 87. 
j Stiboria, Elation, p. 88. 
j Manicina, Ehr., p. 88. 

S Mteandrina, Ed. 4' LL. f p. 88. 

Subgenus Oceloria, Ed. 4 LI., 
Leptoria, Ed. 4 ’ LI., p, 90. [p. 89. 

Mseandrastreea, Ed. 4' LI., p. 90. 
Brachymscandrin a, Dune., p. 90. 
Stelloria, d-Orb., p. 90. 

Alliance Sympiiyllioida. 

Genus 

Symphyllia, Ed. 4' //., p. 91. 
Phyllogyra, Tomes, p. 92. 
Bimorphophyllia, Beuss, p. 93. 
Stibastroca, EtaHon, p, 93. 

Latipbyllia, E. de From p. 93, 
Mycetopbvllia, Ed. 4' LL-, p. 93. 
Ulophyllia, Ed. # H., p. 94. 
Tridacophyllia, Blaiiiv., p. 94. 
Colpopbyliia, Ed. H., p. 94. 
Seapophyllia, Ed. 4II., p. 95. 
Plerogyra, Ed. 4 A, p. 95. 

Pkysogyra, Queleh , p. 95. 

Phytogyra, d'Orb., p. 96. 

Alliance Monticuloida. 

Genus 

Aspidiscus, Koenig, p. 96. 

. Hydnophora, Ed. 4‘ K., p. 97. 
Monticulastraea, Dune., p. 97. 


| Subfamily Astrcsidee. agglomerate 

fissiparardes. 

| Alliance Fayioida. 

: Genus 

j Biclioccenia, Ed. 4 H., p, 99, 
j Barysmillia, Ed. 4 EL., p„ 99. 

! Stenosmilia, E. de From., p. 99. 

[ Faria, Oken, p. 100. 

! Fayoidea. Beuss, p. 100. 

| Barypbyllia, E. de From., p. 100. 

! Spinellia, cTAehi&rdi, p. 101. 

I Pbyilastraca, E. de From., p. 101. 

| DAcbiardia, Dune., p. 101. 

b 

Alliance Go x r astreo id a. 
j Genus 

: Goniastriea, Ed. 4 IE, p* 102. 

: Eamellastrsea, Dune., p, 102. 

' Aphrastraja, Ed. H., p. 102. 
j Sepfcastraa, d 1 Orb., p. 103. 
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Subfamily Astra ides agglomerates 
gemmanfis. 

Alliance Orbicelloida. 

Genus 

Heliaatraea, Ed. 6c H., p. 104. 

Subgemis TTlastnea. Ed. cf II., 
Braeliyphyllia. Be ass, p. 105. [p. 105. 
Oyatliomorplia, Beuss, p. 105. 
Phymastraia, Ed. A II, p. 100. 
Solenastrcca, Ed. A H., p. 107. 

Subgenus Gyphastraea, Ed. 6' II, 
p. 107. 

Plesiastrjea, Ed. # H., p. 107. 
Antillastrma, Dune., p. I OS. 

Alliance Placoccexioida. 

Genus 

Placocoenia, cl Orb., p. 108. 
Placopbora, E. de From., p. 108. 
Pleurostylina-, E. de From., p. 100. 

Alliance Stylixoida. 

Genus 

Stylina. Ed. 6; H„ p. 109. [p. 110. 

Subgenus Ilelioecenia, Eiallon, 
Psammocamin, Ed. A H., p. 110. 
Columnastrsea, Ed. A* H, p. 110. 

Sty last wea, E. de From., p. 111. 

Alliance Piiylloccesioida. 
Genus 

Pbylioccenia, Ed. §H., p. 111. 
Convexastrrea, (V Orb., p. 112. 
Adelastrsea, Beuss, p. 112. 

Alliance Cyathofiioroida. 
Genus 

Cyathophora, Mich., p. 112. 

Areaeis, Ed. cf II, p. 118. 
Psaramophora, E. de From., p. 11.8, 

Alliance Pentaccf.nioida. 
Genus 

Pentacoenia, a Orb., p. 113. 
Acantboccenia. (T Orb., p. 114. 

Alliance El a smoccex io i da , 
Genus 

Diploccenia, E. de From., p, 114. 
Biplocoeninsfcnea, d'Ach., p. 114. 
Diplotheoastrasa, Dune., p, 115, 
Koilocoenia, Dune., p. 115. 
Anisoeoeni.i. Beuss, p. 130. 


Heteroccenia, Ed. A II, p, 110. 
Eiasinoecenia, Ed. A H., p. 110. 

Alliance Echixoporoida* 
Genus 

Eehinopora (pars), Dana, p. 117. 
Acanfcbopora, Veer ill, p. 117. 
Pbysopbyllia, Dime., p. 118. 

Group-gen us 
Gakxea, Olsen, p. 118. 
Group-genus 

Leptastrma, Ed. §' II, p. 119. 

Alliance Ba eysastr.eo i da . 
Genus 

Barysastnea, Ed. A II, p, 119. 
Acanthus Inna, Ed. A II, p. 119. 

Alliance Astrocoenicida. 
Genus 

Astroecenia, Ed. A H., p. 120, 
Cyatboccenia, Dune., p. 120. 
Stepbanoccmiia, Ed. 8f II, p. 121. 
Nareissastrasa, E. Prate, p. 121. 
Halclonia, Dime., p. 121. 
Styloeoenia, Ed. A H., p. 122. 
Bathyecenia, Tomes , p. 122. 

Alliance Isastr.ro id a. 
Genus 

Isasmea, Ed, 6- H., p. 123. 

Prionastrcea, Ed. Sf H., p. 128. 
Placastrsea. Stolic., p. 124. 
Elysastreea, Laube, p. 124. 
Lepidopbyilia. Dime., p. 125. 
Apiocceniu, Ed, A II, p. 125. 

Alliance Eat i m.fanproida. 
Genus 

L oinueamlra, Ed, All, p. 125. 
ITetcrogym, Beuss, p. 127. 

Group-genus 
Merulina, Ekr., p. 128. 

Alliance Pi. Kit anTk .fj tin a. 
Genus 

Plerastrma. Ed. A H. p. 129. 
Holocoenia, Ed. <.f H, p. 129. 

Alliance Tartloidu. 
Genus 

Holocystis, Lonsd., p. 130. 
Ooccopbyllum, Items, p, 180. 
Group-genus 
oseleya, Quelah, p. 180, 
Group-genus 

Dietyopbyl l in. Plain r., p. 181. 
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II. Section MADDED O E AS I A FLNGIDA. 


I. Family PLESTOFUNGIIXE. 
Group-genus 

Bpistreptopbylium, Milas., p. 138. 
Group-genus 

Siderastrcea. Blainv ., p. 134. 
Group-genus 

Polyaraa, K. v. Fritseh , p. 134. 

Alliance Astr.eomokphoi da. 

Gen us 

Astrrcomorpha, lieuss, p. 135. 
Mesomorpha, K Dr adz, p. 133. 

Alliance Tfiamx astr.eoida. 

Genus 

Thamnastnea, Lesauv ., p. 138. 

Subgenus Centrastraea, d’Orb., 
Glausastrrea, d’Ork, p. 139. [p. 139. 

Pseudastraja, Seim, p. 139, 
Pironastrsea, d'Ack, p. 139. 
Reussastriea, d-AeJi., p. 140. 
Dimorpliastroaa, d’Orb., p. 140. 
Dimorphocoenia, E. de From., p. 140. 
Stylommandra, E. de From., p. 140. 

II. Family FUNGIM. 

Alliance Foxgioida. 

Genus 

Fungia, Sana, p. 141. 

Subgenus Haliglossa, Ehr., p. 142. 
Diafungia, Dune., p. 142. 

Mic.rabacia, Ed. $ II ., p. 143. 

Alliance Cryptabacioira. 

Genus 

Halomitra, Dana, p. 144. 

Sandal olitha, Quelck, p. 144. 
Cryptabaeia, Ed. 4' B., p. 144. 

Alliance Herpolitiiotda. 

Genus 

Herpolitha, Esck, p. 145. 

Polyphyllia, Quay, p. 145. 

Lithactinia, Less., p, 146. 

Zoopilus, Dana, p. 146, 

III. Family LOPHOSEKIDJE. 
Subfamily Lophoserhus smplices. 
Alliance Trgohoserioida. 

Genus 

Xrochoseris, Ed. A B., p. 147. 
Gyroseris, Seim, p. 147. 

Turbin oseris. Dune., p. 14S. 

Subgenus Palaeoseris, Dunc.,p. 148. 
Phragmatoseris, Milas., p. 148. 
Omphalophyllia, Lctuhe, p. 148. 
Flaooseris, E, de From., p, 149, 
Ellipfcoseris, Dune., p. 149. 


| Alliance CrCLOSERroinA. 

Genus 

■ Cycloseris, Ed. § B., p. 149. 

: Diaseris, Ed. H., p. 150. 

i Zittelofimgia, Dane., p, 150, 
Bathyactis, Moseley, p. 151. 
Asteroseris, E. de From., p. 152. 
Microseris, E. de From., p. 152. 

! Alliance Psa.mmoserioida. 

Genus 

i Psammoseris, Ed. $ II,, p. 152. 

1 Stephanoseris, Ed. <$■ B., p. 158. 

j Alliance PonosERronu. 

I Genus 

I Podoseris, Dune., p, 153. 

: Epiyeris, E. de From., p. 154. 
Group-genus 

j Gonioseris, Dime., p. 154. 
j Subfamily Lophoserhue aggregate?. 
Alliance Oyathoseiuoida. 
Genus 

Oyathoseris. Ed.^'H,, p. 154. 

, Orateroseris, Tomes, p. 155. 
Tbamnosoris, Eiallon, p. 155. 

Alliance Pavoxioida. 

! Genus 

Lophoseris, Ed. cf* B., p, 157. 

I Subgeuus Haloseria, Ed. 4 //., 
p. 157. 

■ Tiehoseris, Quelck p. 157. 

My cedi urn, OJcen, p. 158. 

Phyllastrcea, Dana , p. 158. 

; Trachypora, Terrill, p. 159. 

I Lept oseris, Ed. tg B p. 159. 

| Protoseris, Ed. a H., p. 159. [p. 160. 

Subgenus Pbylloseris, Tomes, 

| Alliance Steiuiaxarioida. 

Genus 

j Stephana,ria, Terrill, p. 160. 

! Pratzia, Dane.,]). 160. 

I Alliance Agaricioida. 

Genus 

Agaricia, Lmk, p. 161. 

Plesioseris, Dune., p. 161. 
Psammocora. Dana, p. 192. 
Pachyseris, Ed. K, p. 162. 
Gomoseris, Ed. | B., p. 182. [p. 163 . 
j Subgenus Or oseris, Ed. § /•/., 

| Hydnophorabacia, d’Ack, p. 164. 

; Coscinarsea, Ed. f H., p, 164. 

; IV. Family AN ABACI ADiE. 

■ Genus 

j Anabaeia, cf Orb., p. 165. 

! Genabaeia, Ed. //., p, 105. 
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V. Family PLESIOPORITIDjE. 
Alliance Leptophyllioida. 
Genus 

Xeptopbyllia, Reuse, p. 166. 

Subgerms Tlieeoseris, E. de From., 

p. 166. 

Troeharn-a, Efalien, p. 167. 

Haplarasa, Milas., p. 167- 

Group-genus 
Cjelolites, Link., p. 167- 


Alliance AIicuosulexoida. 

I Genus 

j Mierosolena, Lamour p, 168. 
j Polyphylioseris, E. de From., p. 108. 
j Thami tarsea, Etcdlon , p. 169. 

. Biplarrea, Milas., p. 169. 
j Bisarsea, E. de From., p. 1G9. 

Dimorpharsea, E. de From., p. 170. 

| Latimteandraraea, E.de From„ p. 170. 
Mt&androseris, Rouse., p. 170. 

; Group-genus 

; Mycetaraea, Praiz, p. 171. 


III. Section MA DEEP OB AIM A PERFORATA. 


I. Family EEPSAMMIB.E. 
Alliance Stephanophyli.joida. 
Genus 

Stepkanophyllia, Mich., p. 173. 

Subgenus Diseopsamirna, d'Orb., 
p. 174. 

Leptopenus, Mosdu/, p. 174. 
Cyelobaeia, Bolsche, p. 174. 

Alliance Balanopuylliuida. 
Genus 

Balanopbvllia, S. Wood, p. 175. 

Subgenus Ikecopsammia, Poitrf., 
p. 175. 

Eupsarumia, Ed. A H* p. 176. 
Endopachys, Lands., p. 176. 
Heteropsammia. Ed. p. 176. 

Alliance Dexduopiiyllioida. 
Genus 

Dendropbyllia, Ed. A IL, p. 177. 
Subgenus Ccenopsammia, Ed, A 
M> p- ITS. 

Placopsammia. Rems, p. 179. 

Astro psammia. Terrill, p. 179. 
Pachypsammia. Terrill , p. 179. 
Stereopsammia, Ed. A H, p. 179. 
Oalostylis, Linisfr., p. 180, 

Alliance Leptopsahmioida. 
Genus 

Leptopsaimuia, Ed. A H., p. 181. 
Endopsammia, Ed. AH., p. 181. 

Group-genera 
Astrokles, maim., p. 181. 
Lobopsammia, Ed,. A H, p. 182. 
Bhodopsanunia. Semper, p. 182. 
Rhizopsamniia, Torrid, p. 182. 


II. Family MABKEPOBIDAE, 

Ed. A H. (pars). 

Alliance Madreporuzda. 

Genus 

Madrepora, Linn., p. 183. 

Subgenus Isopora, Sluder, p. 184. 

Alliance Trust xa rigid A. 

Genus 

TiuHbinaria, Olcen, p. IS4. 

; Astrreopora, Blaine p. 185. 

1 Dendraeis, Ed. A H., p. 185. 
i Aetinaeis, d'Orb., p. 185. 
i Pakeaeis. Hcdne , p. 185. 

| Prisciturben, Kuuth , p. ISO. 

Stylarma. Scebach, p. ISO. 

111. Family POBITIDAE. 

; Alliance Poritinqida, 

i Genus 

Porit.es, Ed. A H., p. 187. 

; Synarsea, Terrill, p. 187. 

; iNapopora, Quelvh, p. 188. 

■ Bictyanea, Reitss, p. 188 . 

; Rhodar&a, Ed. A H., p. 188. 
i Goniopora, Quay A Cram., p. 189. 

: Litliariea, Ed. A H., p. 189.' 
j Protar an, Ed. A H., p. 189. 
i Alveopora, Quay, p. 190. 

I Subgenus Favositipora, Kent, 

■ p. 190. 

Soinphophora, Lindst .. p. 190. 
Biehoraa. T. Woods, p. 190, 

Alliance Mo.ytipghoida, 
Genus 

Montipora, Quay, p. 191. 
Anaeropora, Ridley, p. 192. 
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EXPLANATION OF TERMS. 

Coral lam. An entire solitary or individual coral. 

Colony. A compound corailum of authors. A number of individuals united 
together. A number of eorallites springing from a common stock. 

Coral?lie. An individual member of a colony. 

Coalition wall or colonial theca or common plateau. The structure which often 
environs the colony at the sides, or is at the base. It may be only found 
as a basal structure. 

Coral tile-trail or Theca. The external structure which gives the corallite its 
shape, bounds the visceral cavity and interseptal loculi, and to which 
septa are attached within and often costae without. It is solid in the 
Aporosa, perforated in the Perforata and in some Fungida. Walls may be 
separate or fused together. 

Calice. The upper opening of the corallite or eorallum. A calice may be cir¬ 
cular, elliptical, oval, elongate, deformed, or polygonal in outline. It may 
be separate from other calices in a colony, or more or less united with 
others by fusion of the walls of the adjacent eorallites. The margin of the 
calice is the top of the corallite-wall. 

* The parts of the calice are—the septa, pali, the columella, the fossa, and 
interseptal loculi. 

Septum. A typical septum is a lamina or plate, which reaches from the inner 
surface of the corallite-wall near or quite to the centre of the calice. It 
may reach any distance towards a central axial line. The upper edge 
is free at the calice. whilst the lower edge is fused with the lowest part of 
the eorallite’s cavity. 

Septa may be few in number or very numerous. They may be solid, 
fenestrated, or perforated here and there, or reduced to mere trabeculae 
and points. They may be entire at the upper edge, or ragged and denti¬ 
culate there. They may unite with their fellows laterally or by means of the 
inner edge, but usually this is either free; or it may be united, directly or 
indirectly, with a columella or with pali. The spaces between the septa 
are interseptal loculi. 

Septa are arranged in systems, and appear in cycles or orders. A 
typical Aporose coral has six systems, and the same number of septa in 
each. 

The first septa which appear are the primaries, and there are six of 
them, so that a system is between two primaries. Next come the secon¬ 
daries, six in number, one between each primary pair; so that there are 
then 12 septa, or each system has two cycles of septa, one composed of pri¬ 
maries and the other of secondaries. The tertiary septa appear between 
each secondary and a primary, in every system ; so that there are 6 primaries, 
6 secondaries, and 12' tertiaries, making three cycles, or 24 septa in all. 
The next cycle has its septa in the interval between the tertiaries, and 
secondaries and tertiaries and, primaries. The new septa are therefore 4 
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to each system, and in all 24. 'These, added to the previously existing 24, 
make 48 as the number of the entire four cycles of septa. 

The fifth cycle has its septa in the intervals between the already existing 
septa, and when it is complete the number of all the septa in 1 he corallite 
is 96. The sixth cycle, if complete, gives 192 septa. 

The septa which arise simultaneously, in the different systems, are of the 
same order . There is not much occasion for this term until the fourth cycle 
of septa is considered. The septa often do not all arise spontaneously, and 
then the fourth and fifth orders become of importance. 

There is some discrepancy of opinion regarding the exactitude of the 
statements of Milne-Edwards and Jules Haime, but this succession is in 
the main true, and especially in calices which are symmetrical and circular 
in outline. Eilipticity of outline appears to interfere with the normal 
increase of the septa, or abnormality de relops the eilipticity. 

In some genera the six systems do not occur, and the septa may be in 
3, 4, 5, 6, 7, 8, 10 systems. In each of these systems, however, there may 
be a normal succession of septa. Occasionally septa abort; and, on the 
other hand, one or more may be unusually large. 

Pali Pali or paluli are laminae or plate-like growths which extend upwards 
from the bottom of the corallite to the ealiee, where they usually project 
between the inner edge of certain septa and the columella or the axial space. 
They are placed before certain cycles or orders of septa only. There may 
be one or two sets or crowns or even more of them, as they are placed 
before (or between the centre of the corallite and the septal end) several 
cycles of septa, They differ in structure from the septa. 

Columella. A structure which fills the axis of the corallite more or less. It 
may be solid, and may arise from the base of the corallite within, and 
reach up to the calice and end in a knob or point. It is then essential 
and styliform. 

It may arise from the base, and be formed of ribbon-shaped laminae more 
or less intertwisted, and reaching up to the bottom of the calice. Such a 
one is essential and trabeculate. 

It may be made up of trabeculm springing from the base and ending 
upwards with a spongy or papillary top. It is then essential, spongy, or 
papillary. Sometimes the columella arises from the junction in the middle 
line of processes or trabeculae from the ends of the septa. It is then not 
essential » but parietal. This form may be very slight or rudimentary. 

The essential columella may sometimes be a long solid lamella, and then 
the columella is said to be lamellar. 

It may happen that there is no columella, and then the central axis is 
vacant. 

Calicular axial fossa may be wide or narrow, circular or elongate. Calieular 
fossa is the depth of the whole calice. 

Cost®. Projections upon the corallite or colonial wall or plateau-base with 
intercostal depressions or spaces. Usually the costas correspond with the 
septa; but sometimes they relate to the interseptal space or differ in 
number. The costs© may be directly continuous with the septa at the calicular 
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margin, and may pass from ealice to caliee. When there is continuity, the 
costas are termed sepio-costse. These may pass over the common wall and 
base. 

Costae do not exist in some genera; and, when they are developed, may 
be spinulose, nioniliform, or smooth and lamellar. Some are crested and 
spilled. 

Endotheca or Dissepiments. Thin plate-like structures, oblique, arched, and 
more or less distant, one above the other, in the interseptal loculi, and 
sometimes, when there is no columella, in the axial space. They unite 
septa, close the loculi, enable the coral to grow in height and strength, and 
limit the growth downwards of the mesenteries and soft parts. 

Tabulae. Horizontal stout dissepiments, crossing much or all of the space 
within the corallite-walls. 

Synapticida. Special growths from the septal sides, reaching over the inter¬ 
septal loculi to the other septa. They occlude much of the interseptal 
loculi, often form a false basal wall to the corallite, and tend to form the 
mural and basal structures in some genera. They are false when they only 
consist of granular or papillary ornamentation united across the interspaces. 

Eseotkeca. A cellular structure stretching between neighbouring costae and 
filling up the intercostal spaces, and often extending beyond the costas and 
uniting neighbouring corallites, “When abundant, it; forms a ecenenehyma. 
It may be in bands, or may be very thick, and yet vesicular; in this last 
instance it is termed peritkcoa. 

Epitheca . A basal structure covering all the outer structures of a colony or 
corallum. It may reach close to the caliee or only a little way from the 
base. It may resemble the wall itself, or be membranous or pellicular, 
and may be extended into radicles. It may be either smooth or transversely 
wrinkled. 

(xemmatioji . This is rarely deciduous, and may arise from the calice—ealieular 
gemmation. If from between the axis and the ealieular margin-—intereali- 
cular gemmation; from the margin—marginal gemmation. Between ea lices 
—intracalicular gemination. It may occur from any part of the wall of a 
corallite, from the ealieular margin to the base—infra-marginal or lateral 
gemmation. It may be close to or at the base—basal gemmation. Some¬ 
times it occurs from, stolons, or soft or solid growths from the base. 

Fmiparity. Union of septa across a calice and division of the corallite into two 
or more parts, which become separate individuals, or by a continuance of 
- the process develop series. 

Collines or Bidges. The raised parts of a colony between series of caliees, 
usually covered by septo-cost®. 

Stereoplasm. A term usefully introduced by Lindstrom. Delicate endothecal 
structure occupying different positions in the corallite, often forming ver¬ 
tical processes in the interseptal loculi, or encircling septa, or acting as 
true endotheca. Often filling up the base within, and then more solid. 
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The following 40 genera are now considered to he sub- 
genera :— 


Acantbocyatbas, Ed. §* H. 

Haplareea, Milas. 

Agathelia, Reuss. 

Heliocoenia, Etallon. 

Ageleeyatlms, Dime. 

Isopora, Studer. 

Antiliia, Dune. 

Javania, Dune. 

Blagrovia, Dune. 1 

Leptaxisj Reuss . 

Blanfordia, Dune. 

Leptomussa, d’Ack. 

Blastotrochus, Ed. H. 

Oppeiismilia, Dune. 

Caulastroea, Dana. 

Oroseris, Ed. 4' M. 

Ceratophvllia, v, Fr. 

Paiseoseris, Dune. 

Cladophyllia, Ed. $ H. 

Phyliangia, Ed. 4* H. 

Coeloria, Ed. 4* H. 

Phylloseris, Tomes. 

Ccelosmilia, Ed. 4 * H. 

Plesiosmiiia, Milas. 

Ctenangia, Verrill. 

Rhizotrochns, Ed. 4' H. 

Ccenopsammia, Ed. 4' E. 

Stephanocyathusj Seg. 

Cyphastrsea, Ed. 4* H. 

Stylotroehus, E. de From. 

Diseopsaxmmia, d'Orb. 

Thecoeyatbus, Ed. 4' H. 

Epismiiia, E. de From. 

Thecoseris, Ed. 4 * H. 

Favositipora, S. Kent. 

Trocbaraea, Etall 

Haliglossa, Ehr. 

Tropidocyathus, Ed. Sf H. 

Haloseris, Ed. Sf H. 

Ulastrcea, Ed. Sf H. 

The following 95 genera are either synonymous with others, or 


are necessarily absorbed, or of deficient value: — 


Actinarse&j d’Qrh. 
Agathiphyilia, Reuss. 
Amphiastrsea, Etall. 
Anomocora, Stud. 
Aplooy&thus, d*Orh. 
AplophyUia, d’Orb. 
Aulopsammia, Reuss. 
Axohelia, E. de From. 
Bathycyathus, Ed. Sf H. 
Blastocyathus, Reuss . 
Blastosmilia, Dune. 
Braebytrochus, Reuss. 
Brassyia, Wright. 
Brevismilia, Bolsche . 
Choris&strsca^ E. de From. 
Clemactis, Agass. 
CnemidiuiB, Querist. 
Coenastrsea, Etall . 


Coenosmilia, Pourt. 
Coenotheea, Querist. 
Comophyllia, cVOrb. 
Confusastrsea, d y Qrb. 
Conotrochus, Reg. 
Crispatotrochus, T. Woods. 
Cyathophyllia, E. de From . 
Cyelobacia, Bolsche. 
Cylicosmilia, Ed. <§* H. 
Cynarraa, Briigg. 

Dendrarsea, dOrb . 
Dimorpboseris, Dune. 
Diplocoenia, Dune, (non E. de 
From.). 

Diplohelia, Ed. H. 
Eehinophyliia, Klunz, 
Eemesus, Phil. 

Eilipsocceaia, d’Qrb, 




^04 OX THE FAMILIES AXD GEXEEA OF 'TEE MABBEFQ BAHIA. 


ELlipsosmilia, d'Orb. 
Epitrochus, E. de From. 
Fiscieella, Dana. 

Gyrosmilia, E. de From. 
Hemicyathus, Seg. 
Homophyllia, Brilgg. 
Hoplangia, Gosse. 

Isoeora, Etall. 

Isophyllia, Ed. 4’ H. 
Koilotrochus, T. Woods. 
Koninckia, Ed. $f II. 
Lobactis, Agass. 

Meantlrarsea, Etall. 
Metastrsea, Ed. 4 * H. 
Microphyllia, d 9 Orb. 
Microtrocbus, T. Woods. 
Notocyatlms, T. Woods. 
Qulopbyllia, Ed. 4' H. 
Ovalastrcea, d’Orb. 

Oxypora, S. Kent. 

Oxvsmilia, Duck. 

Parastrcea, Ed. 4* H. 
Paterocyathus, Duck, et Mich. 
Pavonia, Lmk. 

Peritalopliora, S. Kent. 
Phyllodes, Phil. 

Phyilogyra, Tomes. 
Phvllopora, T. I foods. 
Pbyllosmilia, E. de From. 
Placohelia 3 E. de From. 
Platycyathus, E. de From. 


Platygyra, Ehr. 

Platyhelia, E. de From. 
Pleuractis, Agass. 
Pleuroccenia, d'Orb. 
Pleurocyatlius, E. de From.. 

Moseley } Kef erst., Renss . 
Plocopbylba 5 Reuss. 
Podobaeia, Ed. 4* H. 
Psammobelia, E. de From. 
Psammosmilia, E. de From. ’ 
Reussia, Buck, et Mick. 
Scolymia, Haime. 

Smilophyliia 3 E. de From. 
Spbenoptenum^ Meek. 
Stenogyra, E. de From. 
Stephanastrsea, Etall. 
Stephanoseris, E. de From. 
Stephanosimlia, Reuss. 
Stylangia, E. de From . 
Styiarsea, Ed. 4 * H. (non Set¬ 
back). 

Styloeyathus, Reuss. 
Svzygophyllia, Reuss. 
Tetracoenia, d’Orb. 
Thalamoccenia, d’Orb. 
Tiaradendron, Qitenst. 
Tricycloseris, Tomes. 

Trismilia, E. de From. 
LToeyatlius, Sars. 

Undaria, Dana. 

Yasilium, T. Woods. 


Total genera as subgenera... 40 

„ abolished ...... ..... 95 

Total...... 135 






OX THE LQXGICOIIX BEETLES QE JAPAX. 


203 


Longieorn Beetles of Japan. Additions, chiefly from the later 
Collections of Mr. George Lewis ; and Notes on the Syno¬ 
nymy, Distribution, and Habits of tire previously known 
Species. By II. "\\ r . Bates, F.E.S., F.L.S. 

(Head 5ill June, 13S4.) 

[Plates X. & II.] 

The present paper is essentially a supplement only to a former 
paper published on the same subject in the 4 Annals and Magazine 
of Natural History’ for 1S78, vol. xii. ; but it is a supplement 
which in extent greatly surpasses the original, the number of 
species of this conspicuous Coleopterous family recorded in the 
first paper beiugl07,and the present paper containing 129, making 
a total of 230 species now known as belonging to the Japanese 
Fauna in this department. This great accession to our knowledge 
is due almost entirely to the labours of Mr. Lewis and the native 
collectors directed by him, on his second visit to the islands in 
ISSG-Sl. It is sufficient to glance at the two lists—the original 
one, published inlS73, and the following supplemental one—to 
see how large a proportion of the new species (and it is the same 
with the species known elsewhere now detected in Japan) is due 
to the labours of Mr. Lewis. 

In the introductory paragraphs to my former paper I made a 
few remarks on the relations of the Fauna of Japan as regards 
the Longicornia to those of other regions, pointing out chiefly 
the very strong tropical element and the absence of many charac¬ 
teristic palmare tie genera. I have also discussed the question of 
faunistic relations in two other papers published on the Geode- 
phagous Coleoptera of Japan. In my first enumeration of the 
Japanese Longicornia, I remarked that 21 genera out of the 
total of 01 were tropical genera, i. e. genera found nowhere but 
within the tropics. In the present supplement only 6 of the 57 
genera added to the original 04 are known, as tropical; hut 
the number must be increased if we are to add the many abso¬ 
lutely new genera (such as Zeptoxcniis, . PyrpJiom , Co pen ny s y Xeni- 
cotela , <fce.), which have tropical, and not paljearetie, affinities. 
Still, upon the whole, our supplementary list must be considered 
as diminishing the proportion of tropical forms in the Longieorn 
Fauna of Japan, a large number of European, Siberian, and North- 
LIXX. mourns*.—ZOOLOGY, TOL. XTI1I. 15 
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American genera (e. g. Asemum, Tetropium, . 'Rharjium , Hncy- 
clops, Pachyta, Grammoptcra , Gan roles, Strang alia, Necydalis, 
PosaUa,& c.) having been now found, and many of the absolutely 
new genera having pal a 1 arctic or nearctie rather than tropical 
affinities. We know at present too little of the productions of 
the neighbouring regions of Asia (7. Corea, Manchuria, and 
Northern China), to discuss profitably the interesting problems 
which the Insect-fauna of Japan presents, such as its true rela¬ 
tions to the neighbouring temperate parts of the Asiatic con¬ 
tinent and the more distant tropics, and the derivation of the ex¬ 
traordinary number of endemic forms which it seems, especially as 
regards the Longicornia, to contain. Mr. Lewis’s recent journey 
has shown, amongst other things, that the tropical forms are not 
confined to the southern part of the islands, nor the boreal forms 
to the northern part; from what we know of the same depart¬ 
ments of the Fauna of Manchuria, tropical forms do not seem 
to extend northwards in the same way in continental Asia. 

List of Species, supplemental to that published in the 4 Annals 
and Magazine of Natural History,’ vol, xii. (1873). 

Fam. Prio NiDiE. 

Psephactus remiger, Harold. 

Fain. Oeramby cid je. 

Megasem urn quadrieo s tulatum, 

Kraatz. 

Asemtmi amureuse, Kraatz. 

Tetropium lurid urn, Linn. 

Neocerambyx Batesi, Harold . 

Allotraus sphaerionirms, Bates. 

Leptoxenus ibidiiformis, Bates. 

Bhagium inquisitor, Linn. 

{par. japonicum). 

Xenophyrama purpurenm. 

Lemula decipiens. 

Encv clops olivaceus. 

Omphalodera Puziloi, Blessig. 

Facbyta erebia, 

Gaurotes doris. 

Toxotiiius longicornis. 

Gramm optera segrota. 

-grallatrix. 

-signifera. 

*—■— amentata. 

--ehalyheella. 

Leptura misella. 

--pyrrha. 

*-suceedanea, Lewis. 


Leptura variicornis, Dalm. 

-- granulata. 

- exeavata. 

-eo metes. 

-vicaria. 

-mirnica. 

-subtilis. 

-thoraciea, Creutz. 

-adumbrata. 

-nymphula. 

Stracgalomorpha ameseens. 
Eustrangalis distenioides. 
Strangalia duleis. 

-contracta. 

-regalis. 

Pyrrbona lacticolor. 

Corennys sericata. 

Necydafis solida, 

-ebenina. 

-pennata, Lewis. 

Aromia ambrosiaea, Steven. 
Chloridolum thaliodes. 

-quadricolle. 

CalIichroma(?) japonica, Harold. 
Bosalia Batesi, Harold . 
Bhopalopus signaticollis, Solsky . 
Semanotus chlorizans, Solsky. 
Phymatodes Maaki, Kraatz. 
Plagionotus pulcher, Blessig . 
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Clvtanthus graeilipes, Falderm. 
-- lat»faseiatus Fischer. 

■ -iiiis>ellus. 

-xeniscus. 

-I - aeutivittis, Kraatz . 

Bemoans tmnsiiU. 

Clvtus meherins. 

-auripilis. 

Xylotrechus chineasis {Cheer.). 
-emaeaitus. 

-ruiilius. 

Bmchyeiytus singularis, Kraatz. 

A n ag!y p t u s n i pa a en si s. 

Pi t ra e ly f u s e x e u i t u s . 

Aglaophis coiobatlieoi'des. 

Fam. Lamiid jb. 

Plil yet idol a metal 1 i ea. 

Eelithistatus binodosus, Waterh. 

- fureifems. 

-- grossus. 

Dolophrndes terreims. 
Monolmaimus nitens. 

-- gran. I is, IVate rk. 

--- pavdalinus. 

ilapiohammus fulvieornis, Pascoe. 
Uruicha griseula. 

Meevuippns pubieornis. 

Apaliama iirurata. 

Xenieotela fuscula. 

Rhodopis iutegripenms. 

Nanohammus r\ifesc cus. 

Scot images diphysis* Pascoe. 
Mesosa gracilior. 

-hirsuta. 

■ -senilis. 

--- poecila. 

-cribrata. 


! Mesosella simiola. 
j Syhnt subfasciata. 

; Xylariopsis mi mica, 
i Sydonia riivaricata. 
j Graphidessa venata. 

| Eupogtmius tecuicorais. 

Terimca atrofusca. 

! Cylindilla grisescens. 

Rhopaloscelis unifaseiatus, Blessig. 

; - maculatus, Botes. 

1 -bifaseiatus, Kraatz, 

JEryssamena saperdina. 

- acuta. 

-spinidorsis. 

) Miccohunia cleroides. 

|-verrucosa. 

-glahrleuia. 

| Clytoseraia pnlchra. 
i Aeanthoemus stillatus. 

| Oallapcecus guttatus. 

| Agapanthia angusticollis, Gtjll. 
Saperda decern punctata, Gebler. 

j - tetrasticta, Bates. 

j --sulphnmta, Gebler. 

i ■—— octomaculata, Blessig. 

| Eutetnipha variicoruis. 

j - cl in sargvrea 

| Pnraglenea ehrysocbloris, Bates. 

j - eximia. 

j - theaphia. 

Glenea colenda, Thomson. 

Singalia rufescens. 

Steuostola argyrosticta. 

-auomala. 

Epiglenea comes. 

Oberea vittata, Blessig . 

-nipouenais. 

-serieans. 

Praolia citrinipes. 


Fam. PitiONiBJE. 

Psephactus bemtgeb, Harold, Beutsch. eni. Zeitschr. xsiii. 
(1879) p. 367, 2 . (Plate I, fig. 3. d) 

t$. Minor et angustior; antennia baud longioribus, articulis 
3-11 late (tertio lathis) dilatatis et compressis; elytris ad hue 
brevioribus, segmentum primum ventrale paullo superantibus, 
supra crebrius reticulato-punctatis; tibiis posticis dilatafco-coxn- 
pressis. Long, d 16 millim., 2 25 millim. 

Tezo, cot rare. At Junsai found emerging in some numbers 
from a moss-grown stump. 
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The genus Psephactus, ns TTarold observed, is allied to Trago- 
soma. The genus of the Tragosominm group to which it 
approaches the nearest is Sunny dus. Pas coo, 

iEoosoMA smrouM, White. 

Found in Yezo and in Central Japan. 

Finn. CeramB tc xi> je. 

Megasemum qxtai)ricostueatijm, Kraatz , Berl . ent. Zeitschr . 
xxiii. (1870) p. 07. 

Chiuzrnji, and South Yezo. Common in July and August. 
Described by Kraatz from East Siberia. Japanese examples are 
generally larger than the size (2d miilim.) given hy Kraatz, 
averaging 27 miilim. 

Asemum am uiiense, Kraatz , Deutsch . ent . Zeitschr . xxiii. 

(1870) p. 97. 

Niklco. 

Kraatz ks brief description agrees with tbe Japanese specimens 
as far as it goes ; but, if his species be really the same, the differ¬ 
ences from the European A. striatum seem more important than 
he allows, the elytra being relatively more elongated and the 
thorax conspicuously different in its moderately rounded and not 
angu kited sides. 

Tetropium lurtdum:, Linn. Syst. Nat . ed. xii. p. 03d. 

Tokio. Olio large specimen, long. IS miilim. The species is 
found throughout Northern and Central Europe and {Siberia to 
the coast of Manchuria. 

.Nkockiiamjiyx on rtsothtux, Kates, Ann . $ Mag. Nat* Mist, 
mt. 4, xii* p. If)2 ? $ , 

<J. A. f com ina dllfort tan turn anion nis cor pore fero duplo 
longioribus, ariieulisque 3-5 apice inerassatis. 

Tokio. 

'The 3rd-5th joints of the antenna) are moderately elavate or 
thickened at their apices, the 5th slenderer than the two others 
and slightly longer than the 3rd, 

Neocerambxx Batesx, Harold , Ahhmutt . Nat. Yer . Bremen , 
iv, p. 205 (1875). 

Japan. 

The description, drawn up from a male example, fits almost 
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exactly J\ r . chryscihrlv d, with the exception that the 3rd-5th 
antemial joints are not clavate (at least the author makes no 
mention of that feature) and the size much larger, 32 millim., 
JST. ehrysothria measuring 25 millim. only. 

Pachybissus (Mallambyx) japonicus, Bates, Ann. Sf Mag. 
Mat. Hist. ser. 4, xii. p. 152.—Neocerambyx B^ddei. Blessig, Ilorm 
Soe.Bnt. Boss. ix. p. 170, t. vii.fig. 1. 

Although the description and figure of Blessig do not exactly 
fit with regard to the outline of the thorax and the sutural apex of 
the elytra (especially in the female), there can "be little doubt 
that the two names refer to the same species. 

Central Japan; Yezo. 

Allotexeus spuxerxoninxjsj Bates , But. Monthly Mag . xlv. 
(1877) p. 37. 

Hitoyoshi. 

Leptoxenus ibidiieoemis, Bates , But. Monthly Mag . xiv. 
(1877) p. 37. 

Taken commonly as far north as Idzu. 

Stent grinum quadbinotatum, Bates , Ann . 4' Mag. JSf. II. 
ser. 4, xii. p. 154. 

Ipongi, Japan. The species occurs also on the Khasia Hills. 

Distenxa japonica, Bates , Ann. Sf Mag. JS T . II. ser. 4, xii. 
p. 155. — Apheles gracilis, Blessig , JEorce Soc. But. Boss. ix. p. 200, 
t. xiii. fig. 1. 

Blessig describes his species from a single example found at 
Port May, on the coast of Manchuria; his description and figure 
agree with the Japanese species, which is not gcnerically different 
from D. columlina , Serv., the type of the genus. Blessig men¬ 
tions as a chief character of JDistenia silky hairs on the underside 
of the antennas; but these do not exist in I), columlina , at least 
in the examples I have examined, and cannot besides be a generic 
character, as they are present or absent in species most closely 
allied in all other respects. 

Central Japan; Yezo. 

Eitagium inquisitor, Linn, (indagafor, Ball), var. japo- 

NIGH XT, 

A typo differt elytrorum maculis fulvis discrete transversia 
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pcrpanxm confluentibus, f asciis dual) as fill vis, sed fasciis fuscis 
plerumquc vix perspicuis. Long. 12 -16 millim. 

Oyayama and Niohozan. 

Presents a different appearance from the European .®. inqvi¬ 
sitor, owing to the tawny spots of* the elytra being nearly always 
separate, exposing more of the shining brassy-black ground¬ 
colour. The spots in most examples are condensed into two 
widely separated fasciae. A fascia of the dark ground-colour 
sometimes shows behind the second tawny belt. Examples, 
however, occur which do not differ from European specimens. 

Xewopiltrama, nov. gen. 

Gen. lihamnusio (Latr.) approximans. Corpus oblongum. 
Caput quad rat um, ante oeulos paruin clongatum (sed maiidibulis 
elongatis), genis post oeulos elongatis rectis vel postice subdila- 
tatis, ab angulis oblique ad colluin angustatis ; eollo paruin con- 
stricto, vertiec post antennas (lc])resso,bituberoso, tuberibus (sieut 
tuberibus antenniferis) a linen dorsali profunda separatis; oculi 
subgrosse granulati sat prof unde sinuati; t ubera antemiifera 
valida, eievata. Antennae (?) sat graciles fere corporis apieem 
attingentes, prope oculorum marginom anficam insert m; arti- 
culis 3-4 conjunetis quam 5 ,nus vix longiuribus, 5-11 flliformi- 
bus, sequalibus. Thorax amor phus: apud apieem august us 
et sulcato-constrietus, deinde suhito clilatatus et usque basin 
figuram cuboideam dlieicns, dorso utrinque in tuber magnum, 
apice concavum, sieut intiatus; lateribus utrinque ante medium 
prominons; basi sulcato-deprcssus angulis posticus fere rectis. 
Elytra eonvexa sat late elongalo-oblongo., apice late rotumlata, 
Prostcrnum inter cox as angustissimum baud perspicuum, cox is 
valdo exsertis. Pedes sat graciles, posticis relative baud longio- 
ribus, tarsis posticis brovibus, articulo primo .linear!, quam 2-3 
conjunct! longiori. 

Although totally different in facies, duo to the broad oblong 
elytra, opaque surface,, longer antenna), &e., this genus is un¬ 
doubtedly allied to Wtamnusmm. 

Xenopiiyrama ruitruROTM, n. sp. (Plate I. fig. 1.) 

* Nigrum, subnitidum; clytris rufo-purpurcis, opacis, brovitcr 
ineuxnbcnti-pilosis, crebre subrugulose puuetatis; capita fhorace- 
que subtiliter sparsim punctulatis ; scutollo nigro, hirsuto; cor- 
pore subtus subtilissime punctulato et griseo-pubescenti. Long. 
20 millim. <3*. 

Yuyama; one example, Time 1st, 1SSL 
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Toxotits ciERELEiPENNis, Bates . 

Taken in Yezo. 

Encyclops olivacees, n. sp. (Plate I. fig. 7.) 

Elongatus, linearis, olivaeeo-seneus, subtiliter (capita thorace- 
que densius) griseo-pubeseens, antennis pedibusque testaceo- 
rufis nigro-maculatis. Capite efc thorace creberrime alveolatis, illo 
postice tumido-quadrato, oculis intus baud profunde sinuatis; 
boc medio utrinque tuberculo conico, antice et postice parum 
coustricto; disco modice convexo ; elytris passim discrete punc- 
tatis ; pectore argenteo-pubcscenti. Long. 7£—10 millim. 

Chiuzenji and Online. 

Lifters from tbe North-American genus 'Encyclops only in the 
shallower emargination of the eyes. In this respect it agrees 
better with Microrhabdmm , Kraatz, of E. Siberia; but Kraatz 
does not mention the finely faceted eyes, by his silence leaving 
it to be inferred that in his genus they are coarsely faceted, as 
is JTylosteus, Psilorhabdium , and Leptorliabiliump with which alone 
he compares it. The terminal joint of the palpi is short and 
strongly securiform, the antennas are inserted nearly opposite the 
middle of the eyes; the tarsi are all slender, the first joint very 
elongated, in the hinder feet longer than the remaining joints 
taken together. The close, shallow, alveolate punctuation of the 
head and thorax speaks, in addition to other structural simila¬ 
rities, for the generic union of the species with Encyclops , The 
antennas are red in their four basal joints, with the tips black 
(the scape having a long black streak), and black in the other 
joints with the base of each red. The legs are red, with along 
spot on the femora, a smaller one on the tibiae, and the tips of the 
tarsi black. 


Leotla, noy. gen. 

'Corpus minus elongatum, convex um. Caput post oculos 
quadrat um, ante oculos breve; oeuli prominentes intus baud 
emarginati subtiliter granulati. Antennae media fronte contra 
oeuli marginem anti cum insert®, corpora breviores, filiformes* 
articulis 8-4 subaequalibus,4-11 paullo longioribus; palpi artieulis 
ultimis baud dilatatis. Thorax utrinque tuberculo conico arma-. 
tus ; elytra apice obtuse rot un data, pygidium tegentia, Proster¬ 
num inter coxas nullum; mesosternum angustissirauun Pedes 
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parum el on gat i; femora gradatim scd pamm incrassata; tarsi 
postici breves. 

The species on which this gonna is founded resembles a mode¬ 
rately slender Lema . It is distinguished from allied genera by 
the combination of characters furnished by the tumid-quadrate 
hind part of the head, entire eyes, anteinuo inserted away from 
the eyes on. an elevation in the middle of the forehead formed 
by the antenniferous tubercles, which are separated only by an 
impressed line, and the rather short legs. 

Lemula dechhens, n. sp. (Plate I. fig. 5.) 

Nigra; elytris, femoribiis hasi vent risque apice, plus ininusvo 
ful vis, an tennis rufo-fuseis. Oapite et thorace nitidis spars ini 
pubesceiitibus disperse punctatis; illo medio linca irnpresso, hoe 
antiee transversim profundo sulcato, postice depresso, disco 
bi-inamilkto, snlco dorsali profundo; elytris passim erebre punc¬ 
tatis, nitidis, breviter setosis. Long. 51-7 xnillim. 

llab. Miyanoshita; Iviga. 

Ompitalodeba Pttziloi, JBlcssiff, Jlorcd Soc. Mnt. Boss. ix. 
p. 245. 

Var. Corpora subtua toto favo (0 . fiavivenfris ). 

Oyama; Miyanoshita; Nikko ; Suyrma, Described by Blcssig 
from It. Suifun, E, Siberia. 

The Japanese examples differ from Blcssig’s description in 
having the abdomen constantly yellow instead of black. As they 
agree in all other points, I cannot but conclude this to be a slight 
local variation. ’ 

Paciiyta ebicbia, n. sp. 

$ . Bacln/its typicia, elytrornm apicihris tnmeatis ulrinquo 
bidentatis, pertinefc. Nigra, obscura, opnea, argon teo-grisco 
pubeseens, elytris fore glabrisj an ten nis, cupiLo et thorace sieiit 
in JP. quadrirnaathffa; elytris apice la tins Iruneatis, supra 
grossius et profundius eonfhienter sitbrugosc pundatis, nigris 
vitta brovi (a medio usque propo apicem) intramargiuali rufo- 
fulva. Long. 22 nrillim. $ . 

Chiuzenji; one example. 

GrAUBOTES I50BIS, 11. sp. 

. Cr. nsmriensi (Blcssig) proxime affiuis et simillimn, scd differfc 
abdomine semper flavo basi et Jaicribus nigro-maeulafco. Supra 
IsBte Emeus, viridi-ameus vel auratus fere glaber, nitidua, breviter 
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grisco-pubcscens, subtus niger densius griseo-pubescens, abdo- 
mine fiavo nigro-macalato ; pedibus nigris nitidis ; femoribus 
dimidio basali tibiisque (interdum) medio flavis. Capite ereber- 
rime thoraee paullo pareius punctatis, elytris confinenter vel 
ruga lose punetatis apice siuuato-truncatis utrinque bidentatis. 
Femora <$ omnia, $ 4 posteriora subtus dentata. Long. 
12-13 millim. d 2 • 

Chiuzenji; Eiohozan. 

Differs from G-. ussuricnsis (Blessig) of the Amur region only 
in the yellow colour of the abdomen, and would perhaps be better 
considered as a local variety of that species. It is, however, a 
larger and more brightly-coloured insect. The conspicuous 
tootli beneath the femora, similar to that of many Donacice , which 
both species wonderfully resemble, appears not to have been 
noticed by Blessig and Kraatz, the two authors who have men¬ 
tioned G-. usmriensis : a specimen I obtained from probably the 
same source as those authors has femora like the Japanese form. 

Toxotinus, nov. gen* 

Facies gen. Toxoti. Caput post oculos elongation paullulum 
tumidum seel vix ad collum angustatum, anlice verticale. Oculi 
prominentes, parnni emarginati, a manclibulis sat distantes, sub- 
tiliter granulati. Palpi apice minime dilatati. Antenme d 2 
corpore longiores, articulis 3-4 suba?qnalibus quam 5-10 paullo 
brevioribus, undecimo multo longiori, contra oculorum marginem 
anticuin insert re; tubera antennifera elevata. Thorax relative 
parvus conoideo-subcylindrictis, antice et postice modiee eon- 
strictus, tubcrculo lateral! utrinque obtuso, angnlis posticis 
millomodo prominentibus. Elytra postice paullo attenuata apice 
rotundata. Prostenium inter cox as angustissimum, mesosternum 
oblougum subconvextnn. Pedes fere sieut in Toxotis, sed tibiis 
posticis apice multo minus oblique truncatis. 

Distinguished from the allied genera by the form of the pos¬ 
terior part of the bead and by the forehead being abruptly vertical 
from the base of the antenme. The male resembles at first sight 
small individuals of the same sex of Toxotus merit!ianus. 

Toxotinus longicounts, n. sp. (Plate I. fig. 6.) 

Elongates, postice modiee angustatus dorso subplauatus, supra 
dense subtiliter aureo-pubescens, pube thoracis longiori, incum- 
benti, lsetius aurato; subtus gnseo-puhcscens. Fulvus, capite, 
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scapo, tliorace, sternis, coxis, trochanteribus femoribusque 4 
postieis apice,'nigris • capite tlioracequc crebcrrime subalvoolalo- 
punetatis, clytris discrete punctulatis. Long. 12-14 millim. 

Ojama ; Maj 18SO. 

GrAMMOPTEEA -EGROTA, XL. Sp. 

G. debili (Kraatz) proximo affinia. Pallido flavo-tcstacca, 
pubescens, chtris praudpue dense ilavescenti-hirtis, antennanim 
articulis (a quarto) apice, femeribus tibiisque posterioribus apice, 
tarsorum ariiculis apice, nigro-fuscis ; capite postice gradatim 
rotundato colic an gusto, discrete punctulato, tliorace sat an gusto, 
versus apicem augustato, postice parallelograminieo angiitis pos¬ 
ticis subroetis, dorso valde eonvexo, sat sparsiiu subtilitcr pnne- 
tulato, tinea dorsati brovi; clytris passim discrete puuctatis, 
apice singutatim rotundatis. Long. 7-8 mill ini. d $. 

Nikko ; Uitoyosbi, and oilier localities. 

Kraatz describes the head and thorax of his G. debills from 
East Siberia as u aussorst diet it und fein puneiirt.” Were it not 
for this clearly expressed character, I should have considered the 
present species the same as his; but the head and thorax in G. 
af/roia are very much less closely punctulato than, is usual in 
the allied species; there are even wide spaces on the thorax, 
smooth and shining, without punctures. The species has slender 
autennsc and legs like G. deb ills. 

GrAMMOPTERA ORAL EAT I MX, 31. Sp. 

G, (jibhicolU (Blessig) a (Unis et quoad colores similllma, sod 
differ fc eorpo.ro, pedibus antennisque mill to mag is elongafis, elviris 
truncat'is etc. Valde olongata, sublinearis, iestaceo-fLilva Havo- 
pubeseens, vert ice (et eoito supra), pronoti. disco, elvfcromm 
fascia angusia suturali, altera inter.rupta marginal!, lemoribusqne 
climidio apicali, uigro-fusciw; antennis valde elongalls et gracili- 
bus (articulo quinto castcribus longiori, quarto breviori), articulis a 
quinto apice fuscis ; capite post oculos breviter quadra!o, paulJo 
augustato sed angulis distinct is colloque abrupte augustato, gerns 
apud angulos (ut supra visis) flavis; tliorace sat an gusto, kiteribas 
ante medium hand prominentibus, disco rotundato-convexo; 
crebre alveolato-punciato, pube aurco-sericeo incumbenti keic 
vestito j elytris 6 $ fere lincaribus postice paulb angustatis, 
apice acute truncatis, exfus angulatis, supra crebre pimetatis; 
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pectore lateribus argenteo-pubeseenti, raetasterno extus fusco- 
nigro; tarsorum ariiculo unguieulari nigro. Long. 12 millim. 6 $ . 

Nikko. Several examples of both sexes, exactly similar in 
colours and markings. 

In G. gibbicollis the enlarged posterior part of the bead is not 
tumid, but gradually narrowed, and the convexity of the thorax is 
compressed posteriorly; in G. grallutrix the posterior part of the 
Lead is distinctly quadrate and short, and the disk of the thorax 
forms an even convexity without compression. Both species are 
congeneric with Acmeops ligata , Lee., and other Ilorth-American 
species referred by American authors to the genus Acmeops. 

GrllAMMOPTERA SIGNIFERA, U. Sp. 

$ . G . gibhicolli iterum affinis. Paullo graeilior, nigro-fusca, 
parti bus oris, clypeo, coxis femoribusque basi, tcstaceo-flavis ; 
tibiis 4 anterioribus antennisque basi fusco-rufis, elytris utriuque 
vittis duabus (altera margiuali altera discoidali) paullo ante 
apieem terminatis faseiaque ante apieem, fulvo-testaceis ; eapite 
et thorace creberrime punetatis, illo post oculos usque ad collum 
rotuudato-anguslato, hoc disco valde convexo, couvexitato pos- 
lice perparum compresso ibique pilis flavo-sericeis convergeutibns ; 
elytris (6 2) sublinearibus apice truncatis (angulo extoriori 
rotundato), supra erebre sed discrete punctate* ; abdomine fulvo, 
nigro-maculato. Long. 8-10 millim. 

Var, $ . Fascia aiite-apicali deest (thoracis marginibus anticis 
et posticis scutelloque f ulvis). 

Var . ? 6 • Multo minor, vitta discoidali cum fascia conjuncta, 
pedibus (tarsis exceptis) toto fulvis. Long. 0-7 millim. 6 . 

Var. 2 (Or. muiata )♦ Elytra fulva, vitta ungusta suturali ante 
apieem terminata (ibique macula triungulari), maculis tribes 
utriuque margmalibus apieequo nigris, thoracis marginibus 
anticis et posticis, autennis et pedibus fulvis. Long. 10 millim, 

Var. 5 . Eadem : sed vitta suturali mulro latiori, femoribus 4 
posticis apice, autennis (basi excepta) nigris. 

Kikko; Oyamaj Hitoyoshi. 

Gramxioptera amentata, n. sp. 

G. signiferae affmissima; didert eapite post oeulos rccte angus- 
tato, postice (ante collum) distincte sed obtuse angulato, elytris 
2 apice singulatim rotundatis, 6 obtusissime truncatis. Magis 
convexa, fusco-nigra, partibus oris, antennarum articulis basa- 
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libus pedibusque rufo-testaceis, femoribus apice tarsisquo pic™ 
rum quo nigris; el}' tris plaga utriiupic elongata macidas ovules 
fuseo-nigras dims iucludcnti, apicem liaud attiugonti, fulva. 
Long. 6-81 millim. d 5 • 

Far. a. J $ . Elytrorum plaga fulva lateral], usque ad apicem 
coutimuita maculas trcs iucludcnti. 

Far. l>. c? $ . Elytris fuivis, sutura angusta maculisqueutrlnque 
tribus nigris j peclibus et intcrdum anteuuis pallido fulvis. 

Miyanoshita; Suyama j Oyama; Ohiuzeuji. 

Guammoptera ciialybeella, n. sp. 

G. rvficorni simillima. Gracilis, chalybco-nigra grisoo-pubcs- 
cens, elytris subolivaceis nitidioribus et minus dense pubesceu- 
tibus; anteuuis nigris, partibus oris, femoribus tibiisque auticis 
fulvo-rufis; tborace si cut iu G. ntficomi. Long. 6-7 millim. 
Nikko. 


Leptuba mtsella, n. sp. 

Ad § Anoplodem pertiuct, sod corporo multo breviori fere 
sieut in L. Jidda* Subtus nigra, argcnteo-griseo pubesccus, 
supra nigra subopaca, nigro-sctosa, elytris nitidis testacco-fulvia, 
basi excepta nigro-imirginatis, palpi# ct femoribus rufis (tibiis 
auticis rufescenlibus) ; capito ante oeulos parum prolougato sat 
lato, post oeulos brevi, collo vakle constricto, erebro subalveolato- 
punetato; tborace augusto poslice baud constricto, sieut capito 
punetato; elytris relative brovibua dorso plnnatis, apiee rotun- 
datis, discrete punciatis; anteuuis filiform) bus sat robustis, <$ 
corpora imgioribus, $ multo breviori bus. Long. 5 £-7 millim. 

Ivushiwagi; \V ada-toge. 

dlie specie's is found also on the Amur, but is not noticed in 
Kraatz’s excellent memoir on the Longioornia of that region. 

Leptuba pxbrha, n. sp. 

L. Umerula ? proximo affinis, cliffert solum elytris rubris imma- 
culatis. Brevis, nigra subopaca, subtus gGseo-pubeseens, supra 
fulvo-hirta, elytris rufo-miniatis sat conspicuo discrete punetatis 
subnitidis, apice oblique truueatis; tborace cenescenti-nigro, con- 
vexo, discrete punctate, juxta basin constricto ct depresso; 
capite sieut in L. t essentia, postice brevi, angnlato, Long. 11 
millim. 

Wada-toge; Klkko. 
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Leptxira succedatxea, Lewis , Ann. Sf Mag. JST. H. ser. 5, iv. 
p. 461. 

Sapporo. 

Mr. Lewis described the female only, mentioning the points in 
which it differs from the very closely allied European I. rubra 
(Linn.). The males of the two species differ more conspicuously, 
the thorax above in the Japanese form (except a transverse spot 
at the base) being tawny red, like the elytra, and in L. rubra 
black. 

Leptxjra yariicorxis, Dolman in ScJidnh. Sgn. Ins. i. 3. 
p. 482. 

Niohozan. 

Pound also in Eastern Siberia and thence to 1STorth-eastern 
Europe. Besides typical specimens, Mr. Lewis took a single 
example of a black variety on Niohozan. 

Leptxjra granxjlata, n. sp. 

Bobusta, opaca, nigra, elytris obscure rails; capite mox pone 
oculos constrieto ; thorace medio late rotundato, basi valde con- 
strieto angulis hand productis, disco convexo imequali, cum capite 
grosse rugoso-punetato,pilis incumbentibus aureis; elytris modice 
elongatis et attenuates, apice haud oblique sinnato-truncatis 
angulis acutis ; tota superficie crebre granulata; subtus rugoso- 
punetulata tenuiter griseo-pubescens. Long. 17-23 millim. S $ * 

Sapporo; Tani. 

A large robust species, with thorax still more rounded on the 
sides than L. proximo, (Say). Tho head behind the eyes is ex¬ 
tremely short, showing only a small shining tubercle before the 
deep constriction of the neck. The pubescence is short and 
adpressed. 

Leptxjra cxakea, Gebler , Nouv. Mem, Mosc. ii. p. 70. 

Mohozan. Widely distributed in Eastern Siberia. 

Leptxjra excayata, n. sp. 

I. cijanem affinissima sed differt corpore relative breviore 
coloreque toto nigro. Postice parum angustata, nigra, elytris 
sub nitidis medio ad snturam concavis, pone seutellum margin© 
utriuqne valde elevato, apice recte tr uncat is, angnlo exterior! 
rotundato, sutural! acuto, sat grosse et crebre (versus apicem 
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subtilius) punctfitia; thorace qunm in L. cyanea paullo breviori 
hiteribus per p arum rot uncial: is, basi mod ice comslricto, augulis 
baud promincntibus, disco convexo crebre fovcolato, crc*cto piloso; 
antennis pcdib usque brevitcr pilosis. Long. 12 mi Him, 

"Wada-toge; Niohozan. 

Lkptitea. (Jtjdolia) comet.es, n. sp. 

L. coni if era (Oliv.) affiuis; major, dense fulvo-pubesceus, nigra 
opaea, clytris testacco-flavis, basi juxta scutellum, macula sub¬ 
rotunda utrinque laterali (post-medium) altoraque apicnli, nigris; 
iboniee campaiiulilormi, basi depresso, augulis maxitne productis, 
dorse orcberrime punctato dense erectc pubeseenti; elytris sicut 
in L. cor (Iif era apice singulatim produefis subacutis, densissime 
scriceo subincumbenti-pubcseontibus. Long. 15 millini. 

Chiuzeivji; Niohozan ; Sapporo. 

Approaches the North-American L. (, Jvdolia ) cordlfera more 
nearly than any of the European species, having similarly pro¬ 
longed apices of the elytra; but it is very much larger, and 
wants the anterior marginal spot of the elytra. The glossy 
tawny-golden pubescence on the elytra conceals, in certain lights, 
the black spots. 


Leetuea (Steotiu) ticaeta, n, sp. 

L. obi iter aim (Ilaldenn) qtiam proximo affinis; differt siatura 
longiori et graciliori, tibiisque posticis(J) nigris etc. Nigra, 
fulvo-aurco pubescent*; capito aniico testaceo-liavo, macula tri¬ 
angular! frontali epistomateque nigris; i ho race utrinque paullo 
ante medium tubereulo coiiieo, crebre punetulato, fulvoleslaceo 
plaga rnagna dorsali nigra; clytris quam in L, oh! Hera fa Ion gins 
attenuate,' basi relative angustiofibus, apice oblique siuuato- 
truncatis utrinque bideutal is, flavis, apice late, fascia recta mediana 
maculaquo parva versus basin lateral i, nigris; anteimis (tf) cor¬ 
poris apicem fere attingentibus, nigris, seapo subtus articulisque 
apicalibus basi flavis; pedibus flavo-testaceis, tibiis postieis (<f) 
f exnorib usque (basi cxcepta) nigris. 

cL Tibiis postieis dimidio basali flavis; elytris apice flavis 
(fascia stibapicali nigra); antennarum articulis omnibus (a quarto) 
pallidis. 

Long. 17-20 millim. <$ $. 

Niohozan and Sapporo; on flowers of Hydrangea, 
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Leptijra (Steuttra) miuica, n. sp. 

L. arcuated affiuissima, differt tantum antennis longioribus, colo- 
ribus signaturisque paullo diversis. 

. cT * Nigra, pube incumbente,supra fulvo-aurea, subtus argentca, 
vestifca; elytris utrinque fasciis sat [tonuibus flavis quatuor— 
prima virguliformi juxta sen tell um (ramo exterior! curvato defi¬ 
cient!), secunda, tertia et quarta sicut in L. arcuata ; antennis 
articulis 7-11 fulvis. 

5 . Elytris fulvis, margine angusto basali et suturali, maculis 
rotundatis utrinque duabus (prima versus liumeros iuterduni 
divisn, secunda majori apud medium) fasciisque duabus (prima 
ante apicem, secunda apical!) nig vis ; antennis fulvis, scape paullo 
obscuriori; pedibus nigro-fuscis, tibiis et tars is 4i anterioribus 
fulvis. 

Long. 15-17 millim. 

Var, J , Elytris nigris, maculis parvis duabus basalibus, altera 
medio basis, altera subhumerali. 

Sapporo; JYmsai; Nikko. The variety is from Nikko. 

Scarcely more than a local variety of the European L. arcuata , 
which is found with little variation throughout Eastern Siberia 
to the coast of Manchuria. The Japanese form differs from 
European and Siberian examples chiefly in the basal fascia of the 
elytra in the male wanting the outer horn of the bow, and in the 
first and second black fascia) in the female being widely de¬ 
tached from the suture. The antenna) arc longer, and the thorax 
more angulated on the sides. 

Leptijra (Stentjra) subtilis, n. sp. 

L, quadrifa&ciatas (L.) affinis et similis, sod differt thorace basi 
multo latiori lateribusque subrectia haud simiatis etc. Nigra, 
subnitida, elytris fasciis angustia quatuor suturam attingentibus 
et versus marginem angustatis; antennis subserratis; thorace 
triangulari multo subtilius punetato, fulvo-aureo pubescent!; 
elytris subtilissime punchdatis et rugulosis apice recte truncatis, 
angulis acutis, exteriori producto spin if or mi. Long, 17 millim. S. 

Chiuzenji, August 1881. 

Differs from L. quadrifasdata , which occurs throughout Eastern 
Siberia as well as Northern and Central Europe, by definite spe¬ 
cific characters; the thorax being regularly and straightly dilated 
from the fore margin to the hind angles, the angles of the elytral 
truncature spined, and the yellow fasciae different in form. 
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Leptuea (Stehitea) tiioracica, Greulzer , JEnt. Vers. p. 125 ; 
JTabr. Si/sL JUL ii. p. 350. 

Var. Cor pore to to nigTo. 

Sapporo. 

This species ranges from North-eastern Europe to Man¬ 
churia, offering on the Amur some variations of colour from the 
European ty pe-form ; hut, as far as I am aware, no examples 
entirely black have been found oil continental Asia. 

Leptuea (Stkotjba) adum.be at a, n. sp. 

Ehmgata, nigro-fusca, ])ubc fulvo-sericea dense vestita, elytris 
utrinque plaga indistineta humerali^ macula apicali, fasciisque 
angustis ohliquis duabus (altera ante, altera post medium) fuivo- 
testaeeis poke obscuratis; femoribus anticis abdominisque mar- 
ginibus fill vis; anteimis tenuibus, articulis apiealibus iulvis; 
thorace cdongato-campannliformi, lateribus fere rcctis, augulis 
posiieis valdo clongatis; elytris basi latis, apice oblique sinuate- 
tmneatis, angulo exteriori long© produeto, subtilitcr discrete 
punctulatis. Long. 17 millim. $ . 

Tokio ; one example. 

A species remarkable for the breadth of the elytra at the base, 
whence they are rapidly and sfcraighily narrowed to the apex, 
and the dense, not closely adprossed, pile which obscures the 
yellow markings. The antennae are unusually slender, more so 
than in L . obliterata. ‘ \ 

Leptuea (Stenuea) hymphula, n. sp. 

Minor, gracilis, nigra, subfciw argenteo-serieca ; elytris iiuvcs- 
ccnli-fuscis fulvo-hirlis, vitta iuterrupla marginali lineolisquo 
irulistinetis cliseoklalibus (versus basin) nigris; anteimis (<$ cor- 
pore multo kmgioribus) versus apieem pauljulum erassioribus 
nigris, articulis 0-10 octavoquo apice a Ibis; capita max pone 
oculos constricto, grosse discrete punctate; thorace gracile cam- 
panuliformi, antic© suleato-constricto, bast vix deprosso, augulis 
postieis parurn productis, dorse discrete subtil iter punctato, liuea 
dorsali kevi; elytris apice oblique truncatis, discrete punctulatis ; 
pedibus nigris, quatuor anticis plus minusve testaeeia. Long. 
9-12 millim. 

Var. Pallidiorj antennis articulis 4-8 et ll mo basi flavis, 
elytris £ulvescenti-davis, vitta marginali nigra latiori (maculas 
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duas flay a s includenti), lineolis discoidalibus nullis; abdomine 
testaceo-ru£o. 

Chiuzenji; Niohozan; "Wada-toge. The var. "Wada-toge. 

StRAXGALOWORPHA iEXESCENS, n. sp. 

A S. tenui (Blessig) differfc tliorace angnlis posticis acutis, an- 
tennis nigris, etc. Sublinearis, nigra obseura, pube adpressa 
argeutea (subtus dense) vestitn, elytris olivaceo-seneis vel chaly- 
beis subnitidis; genis post ocidos sat prolongatis angulatis, 
capite toto creberrime punctato, linea mediana usque- ad eolluin 
impressa ; thoraee campanuliformi, antice sulcato-constricto, 
post ice modice depresso, angulis paulluluni productis, dor so cre- 
berrime punctulato linea dorsali postica land ■ elytris crebre 
ruguloso-punctatis, apice vix oblique, subreete truncatis. Seg- 
mento ultimo ventraie B apice rotundato ; 5 latiori, medio 

sinuato, Long. 11-12 millim. <$ $ . 

Cliiuzenji; bTiubozan ; Wada-toge. 

Apparently very closely allied to S. tenuis (Blessig), but dif¬ 
fering in the concolorous antennae, the denser punctuation of the 
elytra (in S. tenuis “ ziemlieh stark aber nicht sebr dicht punk- 
tirfc ”); it is also less linear in form, judging from the expres¬ 
sions used in the description of S. tenuis . 

The genus StrangalomorpJia , proposed by Blessig (Horse Soc. 
Ent. Boss. ix. p. 253), differs from the subgenus Stenura, in the 
form of the elytra, -which are less narrowed behind and are de¬ 
pressed along the suture. I do nob see the difference in the 
position of the base of the antennae mentioned by Blessig. The 
antennas are more slender than in Btenura, in both sexes being 
longer than the body. 

Ectstrangalis, nov. gen. 

Lepiurce (§ Stenura) afEnis: differt tliorace antice et postice 
sulcato-constricto medioque utriuque tuberculato. Corpus valde 
elongatum, postice attenuatum, subglabrum, nitidum. Caput 
ante oculos sat elongatum quadratum, post oculos subito angus- 
tatum. Oculi subtiliter granulati. Antennse ad oculomm mar- 
ginem anticam inserts, sat robuste filiformes, versus apicem 
subincrassatas. Thorax subconieus, antice et postice trans- 
versim prof unde sulcatus, lateribus utrinque medio tuberculo 
valido, conico, angulis posticis haud productis. Elytra basi lata, 
humeris fere acuta, parum convexa, apud suturam usque ad 
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apicem cob cava fere sulcata, apice valde oblique et siimatim trail- 
cata, angulo suturali sat cl on gat o acuto, exteriori longe producto. 
Pedes postici relative parum clongati. Coxae autierc et sterna 
norm alia. Ventris segmentum apicale in utroque sexu apice 
paullo sinuatum, c? baud medio eoncavum. 

Eitstbangalis distentotdes, n. sp. (Plate T. fig. 4) 

Nitida, fulva, vertice thoracis macula utrinque discoidali, ely- 
troruinque utrinque vifcta ab humero usque ad apicem, nigris; 
antemiis nigris; tarsis tibiisque posticis apice infuseatis. Capita 
punctate fere glabro; tboraee punctulato, sulcis fundo laevibus, 
disco fulvo-aureo pubescenti; elytris sat crebre punctulatis, pilis 
fulvo-aureis incumbentibus sat sparsim vestitis; corpore subtus 
fere glabro nitido ; abdominis segmento terminali nigro. Long. 
15-20 millim. <$ $ • 

Nikko; Sapporo. 

Steangalia dulcis, n. sp. 

Yalde elongata, gracilis, sericeo-opaca, nigra, tboraee san- 
guineo; scutello deuse aureo-pubesceiiti, elytris humcris et 
apice rufescentibus. 

Variat : 1, Elytris casta neo-rubs. 2. Idem, tboraceque nigro. 

d. Segmentum apicale ventral© medio longitudinaliter con- 
cavum, lateralibus modice elevatis. 

§. Segmentum apicale parum eoncavum, lateribus baud ele¬ 
vatis. 

Long. 15 millim. d ? . 

"Wada-toge; Yuyama, in Hi go. 

Of very elongate sublincar form, minutely and closely punc¬ 
tured, with fine incumbent pilosity and the surface almost opaque. 
The muzzle is moderately elongated and quadrate, the auteinun 
set a little behind the front margin of the eyes, and the head 
narrowed immediately behind the latter, a minute portion only of 
the .cheeks being visible behind the eye. The thorax is narrow ; 
widened from apex to base, the middle of the aides feebly dilated, 
the hind angles produced, the anterior sulcus well pronounced, 
but no depression across the middle of the base. The elytra are 
relatively narrow at the base, the apex very obliquely truncated, 
the surface without visible depression near the suture. The legs 
age long and slender, the hind pair remarkably long. 

The species is intermediate, between Btenura and Sirmtgalia ; 
the .groove or concavity along the apical half of the last ventral 
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segment in the d is, however, sufficiently marked to bring it 
within the definition of the latter genus. 

S'lEAK GALT A COXTEACTA, n. sp. 

Augusta, elytris abbreviates et postice valde angustatis ; nigra, 
subtus einereo-pnbescens, elytris testaeeo-fulvis lateribus (sutu- 
raque interdum) nigris ; antennis pedibusque flavo-testaceis, illis 
articulis apice fuseis, vel fuseis basi flavis, femoribus posticis apice 
tibiis tarsisque nigris. Capite crebre punctulato post oculos cito 
rotuudato-angustato; thorace elongate, basi modice dilatato, an- 
gulis parum prodnctis, punctulato griseo-pubesceiiti (variat linea 
dorsali maeulaque laterali fulvis); elytris sat sparse punetatis, 
apice obtoso tmneatis. d Segmento apicali ventral! elongato, 
apice late truncato, medio concavo lateribus postice elevatis. 
Elytris multo abbreviate, segmentum antepenultimum vix trails- 
cendentibus. Long. 10-11 millim. $ $ . 

Ivashiwagi; Niohozan and Wada-toge. 

Resembles the Rhinotragiuse and many species of Ophisfomis in 
the form of the elytra, strongly narrowed from before the middle, 
slightly dehiscent at the apex and abbreviated—peculiarities more 
pronounced in the d than the $, in which latter sex they 
leave only the pygidium uncovered, whilst in the d they reach 
barely beyond the antepenultimate segment, and are also de¬ 
pressed along tlie suture. 

Variable in colours: the abdomen is either wholly black or 
black and reddish testaceous; the lateral hlaek vitta of the elytra 
emits generally two short branches near the base, but these are 
sometimes wanting. 

Steak a alia eegalis, n. sp. 

Magna, robusta, subfciliter discrete punctulata, dense suberecte 
breviter pilosa, vix nitida, subtus aureo-pubescens; antennis bre- 
vibus, robustis (d corporis dimidium parum excedentibus). 
Thorace campanuliformi, ante medium subangulato, post medium 
longe sinuato, an gulis posticis valde prodnctis, antice sulcato- 
constricto, medio basi curvatim sulcata; elytris convexis, valde 
elongatis, has! modice latis, apice transversim late sinuato-trun- 
catis utrinque bispinosis. 

d • Segmentum nltimum ventrale valde concavum, lateribus 
elevatissimis, dilatatis. Nigra, elytris utrinque maciilis parvis 
prope suturam quatuor in loco faseiarum sitis, prima prop© basin, 

im 
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secunda ante, terfcia post, medium, quarta ante apicem. Pedes 4 
anteriores pins minusve rufi. 

2. Segmcntum ulfcimum ventral© elongato-triangularc, apice 
emarginatum. Eulvo-aiirantiaca; thorace antiee et posfcice 
nigro-marginato, elytris faseiis quatuor nigris; vel nigra, elytris 
nigris, faseiis (iafcerdum iixterruptia) quatuor fulvis, pedibus an- 
tennisque plus minusve nigricantibus. 

Long. 26-80 iaillim. d $ . 

Sapporo ; Iga, on birch, stumps. 

Pyeeiioka, nov. gen. 

Corpus elongato-oblongum, parum convexum. Caput sicut 
in Lcpturis vcris, ante oculos xnodice elongatum quadrat am; 
genis post oculos sat elongatis angulatis, collo constricto. Palpi 
apice ©ylindrici. Oculi subtiliter grauulati. Antennas corpora 
multo breviores, filiformes, robust®, articulis 3-4 conjunctia quain 
5 m haud longioribus. Thorax relative parvus, subcampanuliformis, 
lateribus fere rectis, angulis posticis acutis parum productis, 
antiee transversim sulcutus postice depressus. Elytra rectilatera, 
apice late rotundata. Pedes graeiles, femora paullulum clavafca. 
Cox® antic® tarsique postici sicut in Lejpturis. 

A distinct genus of the Lepturin® group, differing from other 
genera, except Pyrotrichm (Leconte), in the great abbreviation of 
the third and fourth antennal joints, and from that genus in the 
unarmed thorax. 

Pyeeiiona l^txcoloe, n. sp. (Plate I. fig. 8.) 

Sanguinea, subopaca, dense erecte pubescens, subtus antennis 
pedibusque (tarsia rufescentibua) nigris. Capita et tliorace ore- 
berrime punctulatis, illo linea mediana subtili impressa ab episto- 
mate usque ad coll am; elytris minus crcbro punetatis. Long, 
13 millim. 

Yuyama, 

Ooeenkys, nov, gen. 

Gen. Pyrocalymmm (Thoms.) affinis. Corpus sublineare, supra 
pube l®te sericea, diverse adpressa, vestitum. Caput ante oculos 
parum elongatum, latum ; genis post oculos elongatis, latis, tumi- 
dis, collo subito maxime constricto. Oculi subtiliter grauulati, 
Antenn® dimidio corporis parum longiores, intra oculos insert®, 
robust®, d articulis 1-5, 2 1-8 dense hirsutis, 3-3 longitudine 
®qualibus, 6-11 d cylindricis, 9-11 2 oblongis. Thorax relative 
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parvus, inermis, subcylindricus, postice dilatatus, angulis postieis 
subproduetis seel apice oblusis, cLorso convexus, ant ice et postice 
transversim sulcato-depressus. Elytra elongata, oblongo-linearia, 
basi recta, apice rotundata, dorso pluricostata. Pedes baud 
elongati, femora subclavata, tarsi breves, posteriorum articulo 
primo 2-3 conjunct is paruin longiorL Prostern um inter coxas 
conspicuum sed valde an gust um, marginatum. Coxse sicut in 
Lepturis elongate, exsertse. Mesosterni acetabula extus late 
aperta. Metasternum baud convexum; episternum postice at- 
tenuatum. 

Allied to tbe Himalayan genus Jpyrocalymma , and differing 
from it only in the form and clothing of tbe antennal joints, those 
in JByrocalymma (2) being broadly triangular, prolonged at 
their inner apical angles, and destitute of long hairs. Poth 
genera agree in the margined prosternum. The antennae in 
Qorennys much resemble those of JEroschema ; hut they are not 
essentially different from the same organs in JHuryptera, 

CoBENNTS SEBICATA, B. sp. (Plate I. fig. 2.) 

Higra, supra creberrime punetulata, pilis longis serieeis incum- 
bentibus fulvis, purpureis vel sanguiueis dense vestita, subtus et 
in pedibus nigra nitida, antennis nigris ; genis tumidis post oculos 
glabris, a vertice linea impressa separatis. 

Long. 12--17 millim. <5 J . 

Kauai; Chiuzenji; Ontaki, in flowers of Viburnum . 

Nectbalis solida, n. sp. 

$. N. majori quoad colores similis, sed major, praecipue latior, 
thoraee baud cyliudrico, postico dilalato, etc. liobusta, capite 
tboraceque nigris supra politis, elytris castaueo-rufis, antennis 
pedibusquefulvo-rufis, illis versus apicem infuscatis, femorum pos- 
ticorum clava supra nigra, abdomino fulvo*ru£o apice fusco; 
capite ante oculos brevissimo et latissimo, erebre punetulato; 
thoraee ereete pilose subtilissime punetulato; elytris hasi spar- 
sius, apice crehrius et subtilius, rugoso-jmnetatis, apice pubes- 
centibus ; alls fulvo-hyalinis. Long. 30 millim. $ . 

Chiuzenji. 

NeCYDALIS EBENINA, B. sp. 

Toto nigra, nitida. Capite sat erebre vertice confluenter punc- 
tato; thoraee vix cylindrico, basi paullo latxori, ibi et lateribus 
erebre punctate, disco Isevi, versus apicem profunda sulcato- 
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constricto ; elytris mqualiter sat grossc punctatis, erecto breviter 
pilosis nee sericeo-pubescentibus; alia nigro-hyalhiis. 

Long. 22 millira. <$ $ . 

Yezo, at Yunsai. 

Necydalis peotata, Lewis, Ann. Sf Mag. N. IL scr. 5, iv. 
p. 464. 

Nikko ; also in Yezo. 

Thbatstixis yabieoatits, Bates. 

Described originally from a single example taken at Nagasaki; 
since taken in some abundance by Mr. Lewis in Yezo. 

Aeqmta ambeosiaca, Steven, Mem. Mosc. ii. p. 40. 

Hakodate (Mr. Ota). One example, closely resembling speci¬ 
mens from Asia Minor, differing only in being somewhat smaller 
and apparently more slender. 

C U L OBI D G LIT M TIT ALT ODES, 31. Sp. 

Aromice moschatas quoad colores simile, seel antennis et pedibus 
valde elongatis, femoribns 4 postcrioribus longi8 parum incras- 
satis. Elongation, postice parum angustatiun, plamitnm, fero 
glabrum vix nitidum ; supra saturate virido (thoraco subeyaneo), 
subtus viridi-seneum teuuitor auro-sericeum, antennis podibusquo 
subviolaceis. Capite et thoraco subgrosso intricato-rugulosis, 
tuborculis auteimiibris oblique conic is ncc spinosia; elytris sub- 
tiliter intricate'*rugulosis; tibiis pcsticis compressis sublineari- 
bus; scapo grosse punctato, autico suleato, apieo dcnfcifero. 
Long. 27-82 millim. <3 $ . 

Sapporo; Kobo. 

Atypical GhloriJohm , according to the definition of the genus 
by its founder, and allied to (1 alvme.no (Thoms.) and (X rnjmpha 
(White). The surface of the thorax and the vertex differs from 
that of the allied species in being coarsely and distinctly vermicn- 
late rugose, with the transverse rugno near the apex irregular. 
The antennae in the S are about twice the length of the body. 
The hindmost tarsi arc much narrower and longer than in Aromia 
mosehata. 

Cxtelibokxum qxtadbicolle, n. sp. 

A Ohargentato (Balm.) differt corpore magis depresso, antennis 
artieulis 7°~10 m apice extus produclis, sed baud spinosis, thoraco 
ante spinam rectangulato, etc. Yalde elongatum sat depressum, 
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subopacum, isete acmeo-viride, subtus splendid urn, pectore aureo- 
pubescenti, antennis pedibusque violaceis; scapo baud sulcato, 
apieeque obtuso, tuberibus antenniferis sat aeutis; collo et 
’thorace toto grosse scabroso-punetatis, boc transverse, basi et 
apice sulcato* late rib us mox pone suleum dilatatis, margine 
angulato, spina mediana magna valida ; elytris ereberrime rugu- 
loso-punctatis subglabris, pube fulva parce vestitis, obsolete 
bicostulatis. 

Antennas breves, in utroque sexu corpore multo breviores, arti- 
culis 7°~ll m apice extus productis aeutis. Long. 22-27 millim. 

c?S- 

Yara; Junsai; Sapporo; Tokio. 

The tborax is broader and anteriorly much more angulated, 
and tbe antennal joints less [produced at tbeir apex (not spini- 
ferous) than in any described species of Clielidonium; but tbe 
species fits better in tbis genus than in any other of tbe Callichro- 
minas group. The middle femora, as in tbe typical species, are 
short and strongly elavate. 

Gallic iiRGMJ. japonic a (Q. japonicum ), Harold , Blett. ent. 
Zeit. 1879, p. 835. 

Japan (Hilgendorf ). 

Harold does not describe the antennas or tbe form of tbe 
middle femora. 

Eos alia Batesi, Harold , JBerl. ent . Zeitschr. 1877, p. 3G0. 

Yezo. Mr. Lewis took it abundantly in August and early 
September on tbe trunks of large standing beech-trees which had 
been stripped of their bark. One example taken at Buno near 
Yikko, August 80, 1881. 

Sympiezoceka japoetca, Bates. 

Yokohama; at dusk, March 20, 1880, running over decayed 
Oryptomerias. 

It is tbe first Longicorn to appear in spring. 

Bhopalqpus sigeaticollis (Bolshy), Blessig, Harm Ent. Soe m 
Boss . ix. p. 177. 

Sapporo. Eecorded by Blessig from Suifun, E, Siberia. 

Semanotus chloeizajts, Bolshy ^ Horm Boe. Ent. Bass, vii^ 
p. 884 

Sapporo. Also on tbe Upper Amur. 
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Pixymatodes albicinctcs, Bates, Ann. cf Hag. JSf. IT. scr. 4, 
xii. p. 198 (1873).— Calluliuiu albot'asciatuni, Motsehuh'ky, Bull. 
Mosc. 1866*, i. p. 174; Kraatz , Deutsche ent . Zeitschr. 1879, 

p. 88. 

Motscliulslcy’s name lias the priority over mine for this species, 
unless ifc be considered invalidated by its prior use by Eland 
for a North-American species (Proc. Ent. Soc. Phil. i. 1862, 
p. 274). 

Pny matodes Maaki, Kraatz, Deutsche cut. Zeitschr . 1879, 
p. 8S (Callidium).— Callidium alni, Linn. ? Blessig, JETor# 

But. Boss . ix. p. 182. 

Chiuzenji; Oyayama. 

[Recorded by Blessig from the Middle Amur. Mr. Lewis’s 
examples agree well with Blessig’s description with regard to 
their differences from Callidium alni, except that the underside 
is not wholly pale reddish, the presternum and abdomen being 
piceous. The species is very much larger than C. Alni , varying 
from 7-10 millim. 

Plagxonotfs pulcheb, Blessig , Horee Soc. Bnt. Boss. ix. p. 184, 
t. viii. fig. 2.—Clytus lignatorum, Thieme, Berl . ent. Zeitschr . 

1861, p. 100. 

Junsai. Does not differ from the Easfc-Siberian insect, which 
occurs on the Amur, in the Bureja Mountains, and on the 
coast at Port May. 

Clytaktxuts geagtltpes, Balder man, Mem. Acad. Petr op. ii. 
1835, p. 436 ( ChjUts ); Kraatz, Deutsche ent. Zeitschr . 1879, 
p. 91. 

Puknshima. “Widely distributed in Eastern Siberia, from the 
Altai to the Amur. 

CirYTABTiius latipas ci at us, Mschcr, Bull Mosc . iv. p. 439. 

Sapporo. 

One example, referred to this widely distributed East-Siberian 
species. Ifc differs somewhat from a Manchurian specimen with 
which I have compared it, the oblique subbasal fascia curving 
sharply forward and joining the subbasal discoidal spot. 

Clytanthus misellds, n. sp. 

0. pi cleg o proximo affinis. Minor, gradlior,' niger, thoraco 
cinereo-pubeseenti, basi utrinque albo marginata; scutello nigro; 

* Kraatz gives the elate erroneously as 1SGL 



XOMlCOTiK BEETLES QE JAPAIST. 


229 


elytris fascia a scutclli apice per suturam usque prope mar¬ 
gin em exteriorem curvata (macula axillari nulla), fascia sub- 
recta post medium (apud suturam antice dilatata) apiceque, 
cinereis; antennis, tibiis tarsisque testaceo-rufis ; pectore ven- 
trisque basi albis. Long. 7\ millim. 

Yokohama. 

Clytakthus xeyiscus, n. sp. 

O. gradii])edi quoad signaturas sat stmilis, sed differt capite 
(cum oculis) thoracis medio latiori. Angustus, sublinearis, cine- 
rascenti-niger, seutello albo ; elytris vittula obliqua louge post 
scutellum, maculis versus humeros duabns, fascia lata postme¬ 
dian a apieeque, cinereis ; sternis ventreque partim albis; an¬ 
te nnis et tarsis fulvescentibus ; pedibus elongatis, gracilibua; 
tuberibus antenniferis approximate sat elevatis. Loug. 7\ 
millim. 

Hakodate; Sapporo. 

Clytaxthits (?) ACTJTiYiTTis, Krctaiz, Deutsche ent . Zeitschr. 
1879, p. Ill, t. 1. f. 1. 

R Amur. According to Jvraatz, taken by Yon Hilgendorf 
also in Japan. 

Mr. Lewis’s examples form a constant, though slight, variety 
as follows:— 

Yar. C. inscriptus. Thorax indistincte fusco-trilineatus nee 
maeulatus; elytrorum fascia oblique apud marginem dilatatse 
nec acute antrorsurn reflectae, macula nigra transversa ante 
apicem. 

Chiuzenjiand Oyayama; rare. 

Ivraatz places the species doubtfully in the genus or section 
Xylotrechits. It wants, however, the essential character of cari- 
nated centre of forehead peculiar to that generic division of 
Clytinse, The long clavate femora and eristaied longitudinal 
ridge of the thorax separate it from Clytanthus and bring it 
near to Clytosaurus ; it differs from the latter by its long cylin¬ 
drical thorax, vertical forehead, and other characters, and belongs 
probably to a distinct group allied to Clgtosaurus . 

Demon ax traxsilis, n, sp. 

Autennarum articulo quarto apiee intus breviter spinoso. 
Gracillimus, cineraseenti-niger, thorace anguste eloogato-ovato 
(medio capite cum oculis baud latiori) cinereo-pubescenti maculis 



230 


Mil. H. BATES ON THE 


dual)us disci nigris ; elytris (basi ramulum utrinque ante 1 i.ii- 
inernin einitteufci) vitta longe post scutcllum obiiqua (cxtns 
recurva et iutordum ramulum basis attingonti), fascia lata pone 
medium (apud suturam ant ice valde dilatata) apiceqne late, 
cinereia ; tuberibus antctmiferis couspicue elevatis ; oculis pro- 
minentibus j elytris apice late flexuoso-tmncatis, angulis brcviter 
spinosis ; antcnnis <$ corpore baud longioribus; pedibus graci- 
libus. Long. 0-10 millim. 

Suyama; JNikko; Yokohama. 

The short but distinct spine at the apex of the fourth antennal 
joint brings this species within the definition of the tropical Asiatic 
genus Demonax ; but the spine in Demoncix is generally of great 
length and repeated on the third joint. 

ClYTITS MELiENTTS, 11. Sp. 

C. rhamni (Linn.) paullo gracilior, nigerrimus, elytris sub ni¬ 
tidis, macula humorali, fascia arietina, altera post medium paul- 
lulum obliqua, scutelloque albis ; sternis singulis ventrisque seg- 
mcnfcis 1-3 utrinque macula laterali triangulari alba. Oapite, 
pedibus antennisque lere sieut in 0. rhamni (sod nigris), thoraco 
kmgiori, oblongo-ovato rnulto minus dense punctulato, cum ely¬ 
tris longo sed sparsitn griseo-hirto et subereete breviter nigro- 
setoso; elytris postiee haud atteuuatis, apiee valde llexuoso- 
truucatis, angulis brcviter spiuiferis. Long. 8J-11 millim. 

Junsai. 

Allied to C. arietis and O. rhamni , but the thorax more elon¬ 
gate than either, the thorax without coloured margins, and the 
colour of the whole insect deep black, except the scutcllum, elytra! 
markings, and spots on the underside, which are pure white. 

CLYTUS AUK IPX LIS, 11. Sp. 

C. arieU (Linn.) longicr thoraceque relative mulfco mag is elon- 
gato. LLivo-pilosns, thoraco ant ice macuiis 5 nigris (uua nmdiana 
fureata),duabus utrinque lateral)!) us linoaribus; elytris pilis long is, 
dens is, adpressis, auro-sericeis vestitis, signaturis nigris nudis 
opacis, viz, annulo ovali utrinque basali, fascia valde obliqua 
medians (ad marginem dilatata et ret recur vata), fascia recta ante 
apicem, marginihusque hiteralibus (post fasetam anfco-apicalem) 
dilatata sed apicem* haud attingenti. Oapite sieut in 0* arieii } sed 
ercete pilose,* antonnis dimidio corporis hand longioribus, sat 
robustis; thorace elongate angusto ovato, postice magis quam 
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antice angustato; elytris obtuse truncatis ; peclibus nigris, feme- 
ribus gradatim incrassatis, posticis elytris xnulio longioribus. 
Long. 12 millim. <J? 

Sapporo. 

Eemarkable for tbe dense golden-yellow pile of tbe elytra, 
which, is laid partly transversely and partly longitudinally. 

Xtlgtbecites ciiiXEXSis, Chevrolet , Lev. Zool. 1812, p. 116. 

South and Central Japan ; also Yezo. China. 

“ Leeds in the larva state in pollard mulberry-trees, planted 
for silkworms. In August the imago sits on the upper surface 
of a leaf or walks about with a jerky gait, after the manner of a 
hornet, which it also much resembles in colour.” (Lewis.) 

Xtlotbeches emaciates, n. sp. 

Augustus, sublinearis ; fronte subobsolete hicarinata ; thorace 
valde convexo quadrato-ovato, medio baud dilatato nec hasi eon- 
stricto, elytris apice flexuoso-truncatis, augulo exteriori spinoso ; 
pedibus in hoc genere graeilibus. Niger, fronte albo-bifasciata; 
thorace creberrime confluenter punctulato, linea dorsali cristata, 
marginibus antico et posiico faseiaquo mediana, albis; elytris 
nigris, basi testaceis, fascia parum obliqua subbasali, altera valde 
obliqua ante medium (ad suturam antice prolongata sed fasciam 
anteriorem baud attingenti), fascia recta ante apicem, fiavis, apice 
late cinercis ; antennis pedibusque piceo-rufis ; ventre flavo- 
annulato. Long. S millim. $ P 

Kurigahara. 

Not a typical Xylotreclms , though better placed here than 
in Clytus , tbe forehead being rounded and having the rudi¬ 
ments of carina?, and the thorax, though wanting the charac¬ 
teristic outline of JLyhtre chits, having a roughened raised dorsal 
line. 

Xtlotkeches clabus'us, n. sp. 

X. ibici (G-ebler) quam proximo affinis, differt tan turn elytrorum 
sutura inter fascias secundam et tertiam nigra, inter tertiam et 
apicem flava. Niger, thorace antice et postice flavo marginato, 
elytris fascia seeunda postiee sinuata, tertia pier unique per 
suturam cum fascia apicali conjuncta ; ail tennis pedib usque fulvo- 
rufis, femoribus nigro-fuscis; corpora aubtus griseo-pubescenti, 
macula apud episterni xnetathoracis apicem, marginibusque an- 
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gustis vcntris segno entorum, flavis ; elytris apice suboblique trun- 
catis, angulo exteriori vix producto. Long. 12-15 millim. 

3 tin sai. 

Agrees with X ibex (Grebler) in the points in which it differs 
from the European X. antilope , but differs in there being no trace, 
in the numerous specimens examined, of yellow sutural margin 
between the 2nd and 3rd fasciae of the elytra, but, on the other 
hand, distinct traces of a similar margin between the 3rd fascia 
and the yellow apex. The posterior margin of the thorax is 
yellow, in terra pted sometimes in the middle, and sometimes also 
on each flank, but never forming two distinct subtriangular spots ; 
the yellow spot on the inesothoracic episfcerna is wanting, as in 
X. ibex , and the 2nd fascia is siuuated behind as in that species ; 
it is also continued anteriorly along the lateral margin, which 
under the shoulders is testaceous, as is also the base near the 
scutellum. 

Xyloteeciius albifilis, n. sp. 

X. Mrco (Gebler, = decolor , Thieme) quoad colores simillimus, 
sed multo major, valde elongatus, thoracc absque lineolis albis etc. 
Eiger, opacus, elytris pallide fuscis vel lividis nitidis, vitta lata 
marginal! bis-interrupta nigra, fasciisque tenuissiinis et obliquissi- 
mis duabus, guttulasubhumerali et macula trigoua apieali, cinereo- 
albis (fascia primaa margine usque prope suturam curvata, delude 
usque ad scutellum oblique continuata, secunda post medium a 
sutura usque ad marginem oblique ducta); froute medio bica- 
rinata, carinis postice eonjunefis ct in carinam unie/un continuatis, 
marginibusquo acute carinatis ; thoracc medio partial dilatafco, 
dorso postice convexo aspore rugoso, basi projjo tuiguloa utriuquo 
macula cinema; elyf ris postice vix angustntis, apice recto truncal is 
angulo extcriori spinoso, dorso subtilwwimo pimetulato breviter 
incumbent i-setoso nitido, utrinque obsolete bicost ulato ; cor pore 
subtus nigro sat nitido, breviter griseo-pubeseenti, mo ta thoracis 
opisterno apice macula magna flava, metasterno vontrisquo seg- 
mentis 1-3 apice interrupt© flavo-marginatis. Antenna* (<$) 
dimidio corporis paullo longiores filiformes ; pedes robust!, femora 
valide inerassata; tarsi postici articulo prime longissimo, 2—1 
brevissimis. Long. 16-20 millim. 

Junsai: Usui-toge. 

Var. Signaturis cinereis paullo latioribus, suturaque a scu- 
tello usque fasciam secundam late cinereo marginata. E. Amur, 
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The peculiar colour aud thread-like markings of the elytra are 
nearly the same as in X. Jurats, Gebl., with the exception that 
JT. cilhifilis has a large, triangular, grey-white spot at the sutural 
apex. But the two species differ very greatly in many points of 
structure : in X. Jurats the frontal carinse are divergent behind, 
and there is no single carinain continuation along the vertex ; the 
antennae are formed of shorter and rather more triangular joints 
instead of being filiform; the thorax is very broadly dilated and 
rounded (“ globosus,” as Gebler describes it), in X albifilis it is 
oblong-ovate, and the elytra are rounded at the apices and of less 
elongated outline in shape. 

The Amur specimen, which differs a little in clytral markings 
from Mr. Lewis’s series from Japan, was obtained from the same 
collection, made on the Amur, which contained examples of 
X,\ Jurats, The species appears not to have been described by 
any of the numerous writers on East-Siberian Coleoptera. 

XrLOTBECnUS BUFILIP'S, 11 . sp. 

X. pyrrJiodero (Bates) simillimus. Brevior, niger opacus, tho- 
race (margine antico nigro excepto) supra sanguinea, elytris 
basi, fascia subrecta suhbasali (suturaque inter fasciam et scu- 
tellum), fascia ante-apicali (vittaque marginali inter fasciam et 
apicem) cinereis (interdum testaceo-cinereis) ; subtus nigro, 
cinereo-pubescenti,metathoracis episternis, apice ventrisque seg¬ 
ment is 1-3 postice densius cinereis ; fronts medio sex-carinata ; 
thorace sub glob oso, dorso grosse intricato-ruguloso ; elytris cur- 
vatim modice angustatis, apice suhrecte-truncatis angulis acutis, 
adpresso-pilosis. Antennas in utroque sexu filiformes nec apice 
inerassatae. Long. 9-10 millim. d $ • 

Junsai. 

In X. pyrrJio dents the middle frontal carinse are obsolete and 
undistinguishable, but the lateral carinaa very acute; the antennae 
are greatly thickened (excessively so in ? ) after the 4th joint; 
the thorax finely intricate rugulose-punctate and red beneath as 
well as above; the elytra have no part of the suture grey, and 
want the apical lateral grey streak; lastly, the body beneath is 
differently clothed with grey pile, the middle being shining 
black, and one fascia only being present across the ventral 
segment. 

Xylotbechus Gbayi, White. , 

Add to the localities formerly recorded, Yezo. 
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Bracitycivytijs stngelaeis, Kraatz , Deutsche ent . Zeitschr . 
1879, p. 107, t. 1. fig. G. 

Between link one and Syama, in flowers of Deutzia. 

Agrees witli Kraatz’s description, willi the unimportant excep¬ 
tion that the posterior fascia of the elytra is bright yellow instead 
of “testaceous ” like the anterior band, and that the base of the 
elytra is not red, but a light purplish brown. The genus is closely 
allied to Xijlotrechus , Mr. Lewis’s example showing the rudiments 
of frontal carina?. 

Anagltjctus kipokeksts, n. sp. 

xL yilboso quoad formam similis, sed differt coloribus ketioribus, 
elytris apice trausversim sinuato-truncatw, angulo exteriori long© 
spinoso, etc. Postice attenuatus, niger, elytris dimidio basali 
rufo, antice fascia lata utrinquo purpureo-nigra cincreo-marginata, 
a sutura curvatim et oblique versus marginern (quod, non atti~ 
genti) ducta, medio macula magna coimnuni cinerea; posthac, 
fascia lata antice bidentata nigra, apice late cmmleo-griscis. 
Capita et thoracc creberrime ruguloso-punctulatis, hoc postice 
gibboso subcomprcsso, basi eonstrieto; elytris a basi usque ad 
apieeni recto angusfcatis, apice transversion sinuato-truncatis, 
angulo suturali breviter, externo longiasime, spinoso, basi rcctis 
humeris subacutis, crista utrinquo basali valde elevata, carinula 
submarginali postice acuta usquo ad spinam continuata. Antenna), 
articulo tertio sequent© duplo longiori, apice intus quam in 
A. gibboso b rev ins spinoso, articulis 4°-G m apice brevissimo spi- 
nosis. Long. 7-9 millim. 

Miyanoshita; Kiga ; Oyayama j INTikko. 

Paeaclytus, nov. gen. 

Gen. Anaglyplo affine; difiert antennarum articulis 8-5 sub- 
aDqualibus, tertio apice in utroquo sexu inermi. 

This new generic division is necessary for the reception of a 
species which differs from Anaglyptus and Cyri ophorus by Hie 
absence of all trace of spine, in cither sex, from the 3rd antennal 
joint. In the style of marking and general form it differs also 
much from the genera mentioned and all other Olytime. Ch/ius 
caucasicus, Motschulsky, referred by modern writers to the genus 
Anaglyptus or to Cyrtophorus, belongs to Faraclytus . 

Paeaclyttjs exotjettjs, n. sp. (Plate I. fig. 11.) 

Elongatus, linearis, niger, cauo vel griseo tomentosus, thorace 
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supra plagis dnabus (interdum in 4 divisis) nigris, elytris nigris 
margine laterali et medio basis testaoeis ; vittula curta obliqua ab 
bumero versus discutn, vitta valde obliqua a sutura usque mar- 
ginem, ante medium, macula transversa mediana juxta suturam, 
fascia recta ante apicem, sutura a scutello usque ad hanc fasciam 
et apice late, cinereis (fasciis etc. prope basin plus minusve tes- 
taceis); antennis (corpore longioribus) pedibusque nigris, sub¬ 
til iter griseo-pubesccntibns; thorace subcylindrieo, medio utrinque 
subangulato basi constricto ; elytris apice deelivibus jnxta suturam 
brevitersiniiato-truiicatis,angulo exterior! modicoproducto, cristis 
basalibus obtusis parum elevatis, bumeris vix rectis. Long. 
11-35 millim. 

Sparingly tlirougbout Japan. 

The white markings and the clothing of the underside consist 
in fine and compact adpressed pile; the head and margins of 
pronotum have a similar but rather coarser pile. The rich 
deep black parts of the elytra have a black pile, generally partly 
abraded, and exposing a close and strong punctuation of the 
integument. 

Aglaophis colobotiieoides, n. sp. (Plate I. fig. 12.) 

Lacies gen. Cololothece . Nigra, antennis artieulis (a secundo) 
basi griseo-rufis, femoribus pedunculo rufo, elytris ultra medium 
fascia recta lata (marginibus dentaiis) nigra, apice late cinereis, 
extern superfici© rnfo-castaneo nigro varia, fasciis irregular!bus 
undulatis et intermixtis cinereis ; capite griseo-hirto; thorace 
fere sicut in Anaglypto mystico , sed magis convexo, ereberrime 
alveolato-punctato; elytris lineari-oblongis, versus apicem atte¬ 
nuate apice august© sinuato-truncatis angulo externo longe et 
acute producto, lateribus altis et verticalibus, prope lmmcros pro¬ 
minent es subcariuatis; pedibus sicut in A, . mystico, femoribus 
abruptius clavatis. Long. 14 millim. § P 

Sapporo. 

The head and thorax are nearly the same as in Anaglyptics 
mystiens (Linn.), but the elytramore nearly approach, in form and 
colours, certain species of Colobothea , 1 refer the species to the 
Indian genus Aglaophis, notwithstanding the absence of the 
peculiar double convexity of the thorax in that genus, this cha¬ 
racter being distinctly pronounced, judging from an undescribed 
species which I have examined, in the <y only. The third joint 
of the antennae is much longer than the fourth and unarmed, the 
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lateral carina of the elytra Bear the angular shoulder is uof 
sharply pronounced as in the typical Afjlaophis , but obtuse; 
the basal crests are elevated, compressed, and clothed with black 
hairs. 

PURPUETCEKUS SEECTAETLIS, Motscll . 

Syn. P. nigrohirtus , Lewis. 

Kobe, north to Sapporo. 

Fain. LiiniDiE. 

Phlyctidola, bov. gen. 

Gen. Deuoalioni et Dorcaclldcd affine: differt thoracis spina 
laterali pluritubercnlata etc. Elongato-ovata, convexa, sub- 
glabra ; cnput inter antennas latum, parum concavum. Palpi arti- 
culo terminal! breviter ovato acuminato. Antenna) eorpore lon- 
giores, seapo sicut in Deucalioni oblongo-clavato, articulo 
tertio eastern's multolongiori, sed baud crassiori, 4°-ll m gradatim 
parum decrescentibus. Thorax quadratus, medio angulatim dila- 
tatus ibicjue plurituberculatus, tubereulo centrali (in loco spinas) 
majori. Elytra regulariter convexa, apice obtusa. Acetabula 
antica extus late angulata; intermedia aperta. Yentris processus 
intereoxalis latus, ogivalis. Tibia© intermedise medio extus vix 
tuberculatse sulcisque haud conspieuis. 

The species on which this genus is founded is most nearly allied 
to the rare Madeiran genus Deucalion , the only structural fea¬ 
tures which distinguish it from that form being the widely 
gaping anterior haunch-soekefcs and the nearly simple outer edge 
of the intermediate tibiae. In general form, however, the species 
much more nearly resembles Darmena , from which it differs in 
the absence of long pubescence, the rather longer and more 
oblong scape (much shorter and thicker than in Dorcadida), and 
the broad ogival intercoxal process. 

Phlyctidola. metallica, n. sp. (Plate I. fig. 2.) 

Cupreo- vel seneo-fusca, subnuda parum nitida, pills fulvis 
curtis adpressis supra elytra maculatim vestita ; scutello dense 
fulvo-pubescent!; capite et thorace grosse intricato-rugosis, hoc 
plagis 2-8 parvis elevatis politis; elytris sat grosse punctatis sub- 
rugosis, utrinque costis obtusis saepe interrupt!s nitidis tribus. 
Long. 10-11 millim. 

Sapporo; Mkko; Oyayama. 
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Eohthistatus BiNOBOSUS, Waterhouse , Trans* Eut. Bog. 1881, 
p. 431. 

Occurs from Ohiuzenji north to Awomori, and also on the 
island of Sado, on beech-trees. Commonest in September. 

EcHTHISTATUS FUBGIFEBUS, n. sp. 

E. gibhero (Bates) similis, sed differt eljtris tuberculis parvis 
rotundatis nigro-nitidis conspersis, una utrinqne prop© scutellum 
nmlto majori. Ochraceo-fuscns, antennis pedibusque piceo-rufis, 
eljtris sicut in E. gibbero, epipleuris altis verticalibus carinaque 
flesuosa a dorso separatis; postice subito declivibus sed declivi- 
tate multo longiori apiceque longius divergenti-spinoso. Long. 
15 mi Him. d . 

Hiogo, on Maigasan. 

ECHTHISTATUS GBOSSUS, II. sp. 

E. gibbero proxime affinis etforsan ejus varietas ; differt eljtris 
a basi paullo dilatatis, gibbere altiori et latiori, spinis apiealibus 
latioribus minusque acnminatis ; colore obscuriori, nigro-fusco. 
Long, 16 millim. d . 

Yu jama, in damp forests in May* 

In E. gibber the eljtra are broadest at the shoulders, but in 
E. grossus at the end of the gibbosity, where the tuberculated 
lateral carina curves round towards the disk. The small tubercles 
at the base of the eljtra, on each side of the scutellum, are much 
more numerous, about twelve, and larger, forming a linear 
crest. 

The genus Echthistatm seems to me to belong to the true 
Lamiinm, and not to the Dorcadionince, where Lacordaire placed 
it, trusting too much to the shortness of the metasternum, which 
led him to introduce numerous forms into the Dorcadionmai sub¬ 
family which have their true affinities elsewhere. The cicatrized 
tip of the scape, one of the chief characteristics of the Larniim, 
is strongly marked in E . gibber and E. grossus, more feebly so in 
E. binodoms , and only just perceptible in E. j'ureiferus. 

JDolophbaues, nov. gen. 

den. incertie sedis Monohammis rninoribus hand dissimile. 
Parvus, anguste elongato-ovatus. Caput sicut in Doreadida, ver- 
tice Integra vix concavo, post oculos hand impresso. Palpi arti- 
culis apiealibus ovatis, breviter truncatis. Antennas (<j) fere 
sicut in Monohammo frmdatori (Bates), corporis dimidio Ion- 
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glares, artieulis 8-4 cseteris paiillo erassioribus; seapo subcy- 
lindrieo, apiee anguste cicatricoso et earinulato. Thorax quadratus, 
spina lateral! retrorsum paullo curvata. Elytra a medio gradatim 
angustata, humeris subrectis, apiee rotmidata. supra paruin con- 
vexa, postice sensim declivia, grosse sublineatim punctata. Pedes 
sicut in Monohcmmis , tibiae intermedia infra medium tuberculatae. 
Pro- et mesosterna areuata; roetasternum paullo abbreviation. 
Acetabula antica extus angulata, intermedia aperta. 

Founded on a small species partaking of the characters of the 
two subfamilies DorcacUonince and Larniince . The head and 
thorax are, relatively to the rest of the body, long, and resemble 
much those of Dorcadula , Deucalion , and allies ; the thoracic 
spines, though much smaller, are similar in position to those of 
Lepromoris . 

Bolophbabes tebbekus, n. sp. (Plate I. fig. 10.) 

Eulveseenti-fuscus, snbserieeo-tomentosus ; scutello oclireo- 
pubescenti; antenna-rum artieulis 4-11 basi obscure griseis; 
capite et thorace passim discrete punctulatis, hoc supra imequali; 
elytris grossius, Me illic seriatim, punctatis, interstitiis subrugu- 
losis. Long. 10 million d • 

Hitoyoshi, 

Mokohammtjs kiteks, n. sp, 

1L mtori etc. affinis, sed differ! elytris aeneo-nigris politis albo- 
maculatis. Elongatus, 6 postice vix angustatus, mneo-niger 
politus subtus griseo-pubescens, supra niaculis albis (raro odbra- 
ceo-albis) parvis irregularibus passim conspersis, apud elytras hie 
illic in maeulas inajores confiuentibus; antennis nigris coneo- 
loribus j thorace ant-ice et postice ruguloso, disco variabili, sparse 
punctulato, vel seabroso, interdum sublsevigato; spina latcrali 
valida; elytris erecte setosis, subtiliter punctato-rugu’Josis inter- 
dum fere laevifans, versus basin granulato-punctatis. Long, 
22-27 millim, d ? • 

Kiohozan, middle of August, on Abies newly felled, 

Mokohammus luxubiosus, Bates . 

Yezo. 

Mqxohammhs oeakbxs, Waterh. Trans , Eat. Soc . 1881, 
p. 431. 

Yezo. Ohiuzenji and Sapporo, taken flying in August ; dug 
out of Abies on IsukuLa-yama in June. 
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MoKOHAMMTJS PARBALIIHJS, 31. Sp. 

Pro toe genere parvus et gracilis; antennis tenuibus, articulis 
3-5 subtus sparse ciliatis tibiisque intermediis medio extus baud 
tuberculatis. Elongatus, fuscus, supra pallidus vel fulvo-fuscus, 
maeulis numerosissimis rotundatis atro-fuscis, plerumque separatis 
eonspersis, post medium in maculam utrinque majorem congestis. 
Capite et oculis sicut in Monohammis typicis, sed tuberibus anten- 
niferis apice baud acutis ; antennis ( 6 ) corpore plusquarn duplo 
longioribus, obscure rubs, articulis a tertio basi griseo-testaceis; 
thoracis spinis lateralibus conicis acutis; elytris relative valde 
elongatis, post medium pauUulum. ampiiatis deinde usque ad 
apicem curvatim angustatis, apice singulatim rotundatis. Long. 
12 millim. <$. 

Yuyama. 

The slender antennae and the markings give tins species the 
appearance o£ an elongate Lelopus; but the perfectly margined 
cicatrice and the shape of the scape, the thorax, and other cha¬ 
racters are those of Monohammus. The slightly rounded sides of 
the elytra are seen in several small species of true Monohammm 
from Assam, and Siam, and the scantily ciliated basal joints of the 
antennae it partakes with M* Fredericus (White). The only 
character which may he of generic importance is the total absence 
of tubercle and notch preceding the sinuation of the middle 
tibia©. 


Haplohammus, nov. gen. 

A Monohammo differfc scapi cicatrice heviori, minus acute et 
integriter marginato. A Dikammo (Thoms.) diifert tibiis et tarsis 
anticis <$ normalibus. 

A genus proposed for a numerous series of Indo-Malayan and 
Australasian Monohammi which differ from the typical species by 
the smoother antennal scape and the less abruptly truncated and 
smoother cicatrice, the bordering rim of which is much less com¬ 
plete. The series of species is readily distinguishable from the 
true Monohammi by their more uniform colours and “ facies.” 
Dihammm , Thoms., an equally numerous Eastern group, pre¬ 
sents a similar form of cicatrice, but is amply distinguished 
by the prolonged external apices of joints 1 and 2 of the 
anterior tarsi of the male, and the dentiform projection which 
surmounts the groove of the anterior tibise in the same 
sex. 


17 * 
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The following Japanese species belong to the genus:—JST. hiwun - 
os«#, £L frcmdcttor, M. sejtmctus, and if. degener *. 

Haplohammijs pttlyiooknis, Pascoe , aLwl Jf«y. iVbtf. .ffist 
ser. 4, s?. p. 64. 

Japan (Whitely). Hakodate (?). 

Hr. Lewis considers this as belonging either to Jf. sejmctm or 
21. fraud at or (Bates). I have seen no specimens which exactly 
agree with Pascoe’s description of the antennas. 

UuJECHA ix E1SEOLA, W. Sp. 

Elongata, angusta, fusca, antennis (scapo fnsco excepto) pedi- 
husque fulvescenti-rufis, elytris a pice obtuse rotundatis, griseis, 
fuseo macuSatis, vitta mediana valde obliqua, maeulaque irregular! 
submarginali, fuseis; thorace et elytris quam in IT. bimaculata 
grossius punctatis ; spina lateral! thoracica angusta, acutissima 
paullulum harnata. Long. 9 millim. <$. 

Kashiwagi. 

Of similar elongate sublinear form to the type species If. bi~ 
metadata ; the antenna also proportionately long, more than 
twice the length of the body. Prom Urmcha (. Monohmmms ) 
angusta , Pascoe, with which it agrees in the obtuse apices of the 
elytra, it differs in markings, and especially in the finer and 
longer thoracic spines. 

IJiuecba i>imacttlata, Thomson . 

South and Central Japan ; also Yezo. 


Meoxivippus, nov. gen. 

Gten. Goes (Leconte) siinilliinus, Thesto (Pascoe) ailiuis, 
‘Maximo elongating subiinearis. Caput siciit in Mouokanmis 
veris, oculis infra paullo i alius quadrat is; paipi tenues, apieo 
auuiniuati. Anlomice (d?) corpore paullo Jongiorcs; scapo 
hrevi, oblougo-conico, cicatrice lata grosso scabrosa integriter 

* Haplohanintus is closely allied to OrMts, .Pascoe, and I have hesitated to 
separate it; the form of the scape and its cicatrice is nearly the same in both, 
but Orsidis, at least the type species 0. opposites, differs from all the Haplo- 
kam-mi in the larger and broader lower lobe of the eyes and shorter forehead, 
characters which, being supported by some difference in the form of body and 
thoracic spines, may justify the severance of the two genera. Some of Pascoe’s 
Orsidis, e. g. 0. sohries, are possibly true ffaplohammi ; 0, sobrim is probably 
closely allied to the Mon. fulvicornis of the same author. 
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marginata, articnlis 3-5 subtus densissime ciliatis. Thorax re¬ 
lative brevis, spina laterali longissima, recta, acuta. Elytra relative 
longissima, apice breviter truncata, humeris rectis, subtiliter parce 
sublineatim pimctulata, versus basin minute granulata, obsolete 
pluricostulata. Sterna normalia inermia. Tibia intermedia 
extus tuberculo mediano acuto subspiniformi. 

In the dense hair-fringe beneath the antennal joints 3-5 this 
genus resembles Thestus, from which it differs in the long thoracic 
spine, plane mesosternum, and other characters. The resemblance 
and real affinity to the North-American genus Goes is not less 
striking. The short antennal scape, about one third the length 
of the third joint, and the long and acute tubercle of the middle 
tibiae are features peculiar to the genus. 

Mecymipptts pttbicoejsts, n. sp. (Plate II. fig. 12.) 

Maxi me elongatus, pallid© fuscus, antennis peclib usque testaceo- 
rufis ; fulvo-tomentosus et brevissime ereete setosus, fusco-eou- 
spersus, fascia elytrorum mediana obliqua cinerea (interclum 
sub ob sol eta) et, pone bane, fascia vel macula magna triangular! 
obscure fusea; supra toto sparsim punctulatus, punetulis versus 
elytrorum basin granulatis, versus apicem obsoletis, lineis 
longituclinalibuB indiatmcfeis elevatis; apice juxta suturam 
breviter sinuato-truncatis. Long. 20-26 millim. 

Sapporo. 

Apalimsta, nov. gen. 

Gem Palimnm (Pascoe) affinissimum; differfc tantuin thorace 
utrinqne tuberculo valido conico, anteimisque artieulo septimo (ut 
ceteris) simplici. Erons infra paullo.dilatata. 

The species on which this genus is founded resembles the 
Palimim in colour and markings, but differs in the thorax, "having 
large conical lateral tubercles. Its real affinity to the PaUmnce 
is shown in the form of the cicatrice of the scape—very largo and 
coarsely scabrous, and limited by a carina only, for one lmlf its 
contour; and also in the long middle tibia), on which the tubercle 
and groove lie nearly at the apex. The species wants the spinose 
centro-basal crests of the elytra, but these are not constant in 
Palimna, an imdeseribed species from the Andaman Islands 
exhibiting them in a very rudimentary condition. 
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ApALTMHA MTURATA, 11 . Sp.^ (Plate II. fig. 5.) 

Oblonga, cinereo-albo tomentosa, aiitennis et pedibus nigro- 
atmulatis, capite postice, maeulis septem, thorace vifctis quatuor 
(2 medianis interniptis) elytrisque maeulis numerosis pleramque 
undulatis, nigris; elytris oblongis, passim sparse punctatis, prop© 
apicein angustatis, apice singulatim acuminatis vel brevissime 
oblique truncatis, tuberibus centre-basalibus obtusis paullo 
elevatis. Long. 18 millim. 

All the islands, in beech-forests. 

Xehicqtela, nov. gen. 

Gf-en. Xenolece (Thoms.) simillima, sed differt antennarum 
scapo apice anguste cicatrieoso, laevi, acute et integriter xnar- 
gioato. Parva, subeylindrica. Caput exsertum; tubera antenni- 
fera elevata, divergentia; frons qnadrata plana; oculi gross© 
granulati. Antennae corpore duplo longiores, apicein versus 
tenuiores, scapo brevi, oblongo-clavato, cicatrice angustissima 
acute marginato, lawi; articulo 8° elongato, robusto, cseteris 
gradatim brevioribus. Thorax cylinclricus, tuberculo inecliano 
valido, conieo. Elytra cylindrica, sequalia, apice conjunctim 
rotmidata. Pedes sat breves et tenues, tibiis anterioribus 
ilexuosis, intermediis simplicibus. Acetabula antica extus angu- 
lata, intermedia clausa. 

Pounded on a small species resembling much Xenolea , but 
differing from that genus and its allies (. Dorcaschema , Setcemis, 
&c.) in the scape being smooth, with the cicatrice narrow and 
sharply margined, instead of very large, oblique, and scabrous, as 
in the genera just named. 

Xezstcotela rttscttla, n. sp. (Plate II. fig. 2.) 

Olivaceo-fusca, adpresso-pubeseens, antennis et tarsis fulvo- 

* A second and much finer species of Apalimm occurs in Northern India. 
It is relatively much broader and more robust, with elytra more triangular in 
outline and furnished with strongly bitubereulatcd centro-basal crests. The 
other characters are as in A. Hturata .— Apalimna ducalis, n. sp. Lata, ro- 
busta, cinereo-albo tomentosa (prop© scutellum et hmneros fulva), antennis 
et peclibus nigro-annulatis, capite antice et occipite thoraeisque disco maeulatis 
elytris fascia obliqua post medium maeulisque suturalibus et apicalibus, nigris; 
thorace disco trituberculato, scutello bicornuto, elytris apice conjunctim 
rotundatis, basi latis, humeris tuberculatis antice produces, crista utrinque 
centro-basalis valcle bituberculatis, pone scutellum et humeros grossissime 
punctatis, carinaque discoidali flexuosa. Long. 20-24 millim. J, North 
India (Bncklcy), 
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testaceis, illarum articulis a tertio basi pallidis, capita et thorace 
sparsim punctulatis, elytris paullo grossing sublineatim pimctii- 
latis, interstitiis subrugulosis, atro-fusco maculatis, maculisque 
utrinque tribus irregularibus majoribus (subbasali, mediana et 
subapicali). Long. 7 millim. <$ . 

Higo. 

EhODOPXS XNTEGRIPimiS, n. sp. 

B. Lewisii (Bates) affinis. Elongatus, rufescenti-fuscus, fulvo- 
ochraceo adpresso-pubescens ; antennis testaceo-rufis, clava (d) 
nigra, polita, articulis 4-11 apice fuscis; elytris apice conjunctiiu 
rotundatis, fusco-guttatis, utrinque macula angulari pone medium 
versus marginem nigra; pedibus piceis, femoribns tibiisque basi 
testaceo-rufis: supra totus punctulatus, elytris paullo grossing 
punctatis. Long. 12 millim. d • 

Wada-toge. 

Differs from the other described species of this well-marked 
genus in the perfectly rounded apices of the elytra. 

Bhodgpis Lewisii, Bates. 

Hiogo ; Tezo. 

Nanohamhus, noY. gen. 

Gen. Olenocampto et Xenolece affinis ; differt txbiis intermediis 
simplicibus. Parvus, cylindricus, subglaber. Caput cxsortum, 
occipite lato et convexo; fronte brevi, quadrat a, yerlice inter 
antennas concava, post oculos baud transverse impressa. Oculi 
angusti, grosse granulati, lobis inferioribus infra subacuminatis. 
Palpi elongati, articulo terminal! prsececlenti duplo longiori. 
Antennae ( $ ?) corpore parum longiores, subnudse ; seapo graeili 
oblongo-conico, apice extus obsolete late cicatricoso, ex parte 
subtilissime marginato; articulo tertio quain scapus tertia 
parte longiori, quam art. quartus paullo longiori, ctctoris gra- 
datim decrescentibiis. Thorax breviter cylindricus, antice et 
postice leviter constrictus, tuberculo lateral! mediano, aeu- 
tissimo. Elytra cylindriea, sequalia, crebre punctata, apice 
rotundata. Sterna simpliciter arcuata; acetabula antica ext us 
late angulata; intermedia aperta. Pedes modiee elongati; 
tibise intermedia graciles, lineares, extus omnino integral Tarsi 
sat breves et lati; ungues divaricati. 

In facies resembling Monohammtis, though of diminutive size. 
Differs from that genus and from Olenommptns and allies, to 
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which it is more nearly allied, in the perfectly straight outer 
edge of the intermediate tibia?. The cicatrice of the scape is 
visible only in a certain light, and recognizable chiefly by its 
limiting margin; it is very broad, as in Xenolea . 

Nakohammits bufescehs, n. sp. (Plate II. fig. 4) 

Fulvo - castaneus, subnudus, thoracis linea dorsali, scutello 
irtaenlisque elytrornm (ante et post medium subfasciatim con- 
gregatis) ochraceo-tomentosis; antennarum articulis 8-4 basi 
tibiisque pallidioribus; capite omnino discrete punctnlato; 
thorace creberrime subcouflii enter, elytris passim discrete hie illic 
seriatim, punctatis. Long. 7 millim. 

Ohiuzenji. 

Scotikahcies BiPHYsis, Pascoe, Ann . Sf Mag . N. II. 1871, 
p. 277, t. xiii. fig. 4. 

Island of Tsu-shima ( Bowring ). 

This species was omitted from my first enumeration of the 
Longicornia of Japan. 

Mesosa gkracilior, n, sp. 

M. nebulosce (Oliv.) primo intuitu similis, sed angustior, 
gracilis, thorace praecipue angustiori, minori lateribusque rotun* 
datis. Auguste oblonga, fulvescenti-fusco adpresso-pubescens, 
vertice et thorace nigro pluri-maculatis (nec vittatis); elytris 
guttis sat confertis nigris fasciaque mediana dentata. cinerea 
nigro partim marginata; antennis nigro-fuscis, articulis basi 
griseis; elytris elongato-oblongis, crebrius quam in M. nebulosa 
punctulatis. Long. 10-11 millim. <$ $ . 

Oyayama. 

Narrower and more elongated than If. nebulosa, the thorax 
especially relatively much smaller and narrower and rounded on 
the sides. 

Mesosa jaeokica, Bates. 

S. Japan ; also Yezo. 

Mesosa hirshta, n. sp. 

Elongato-oblonga, supra dense erecte pubescens, fusco-tomen- 
tosa, griseo plagiatim varia; thoracis maculis no vein (interdum 
indistinctis), elytrornm maculis circa.20, quarum 4 suturalibus 
communibus, atro-fuscis; antennis fusco-nigris, articulis 3-11 
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basi griseis, scapo griseo et fusco-piperito, art. undecimo prsece- 
denti S paullo, ? dimidio, breviori; thorace vix insequali, lateri- 
bus leviter rotundatis, sparsim punctulato; elytris subtilius quaro 
in If. nehulosa punctulatis; pedibus griseis mgro-anmilatis sicut 
in 3£ nehulosa . Long. 12-16 millim. 6 2 . 

Kobe. 

Mesosa senilis, n. sp. 

M. nebulosce quoad formam similis, sed paullo magis elongata, 
caneseenti-griseo tomentosa, thoracis vittis duabus angustis (ssepe 
obsoletis), elytrorum vitta curvata subhumerali, macula long© post 
medium marginali maculisque suturalibus discoidalibusque (ssepe 
deficientibus) nigris. Antennis griseis, articulis 3-10 apice bre- 
yiter infuscatis, 6 corpore dimidio longioribus, articulo undecimo 
6 elongate precedenti sublongiori, 5 precedent! breviori; tho¬ 
race sicut in M. nehulosa insequali; scutello toto griseo ; elytris 
sparsim punetatis, punctis nigris. Long. 11-12 millim. <3 2 • 

Junsai; Oyama; Sapporo. 

Yaries much, in the number and distinctness of the black spots 
and marks; the hoary laid pubescence is sometimes thin and 
coarse, and then seems to cover the black marks. In some 
examples the prevailing colour is light brownish-grey instead 
of light grey. 

Mesosa pcecxla, n. sp. 

Elongato-oblonga, erecte nigro-pubeseens, griseo- vel ochraceo- 
griseo tomentosa tota nigro-piperita, fascia undulata elytrorum 
longe post medium (suturam hand attingenti) maculisque 2-3 
marginalibus prop© humerum, nigris. Capite inter antennas pro- 
funding quam in 1£ nehulosa concavo; thorace relative parvo, 
juxta basin angustato, dorso baud tuberculato sed autice trans- 
versim depresso; scutello griseo, latoribus nigris; elytris pune- 
tulatis; antennis griseis, articulis omnibus apice nigris, $ (?) art. 
undecimo precedenti dimidio breviori; pedibus griseis nigro- 
maculatis. Long. 13-17 millim. 

Mkko; Junsai. 

Mesosa cribrata, n. sp. 

Parva, oblonga, erecte pilosa, griseo-fusca tomentosa, elytro¬ 
rum fasciis duabus latis (altera recta basali, altera post mediana 
undulata) atrofuscis. Capite inter antennas parura concavo ; 
thorace brevi cylindrico, supra sequali, sparsim grosse pnnetato; 
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elytris grosse (versus basin crebre) punctatis; antennis atro- 
fuscis, articulis 3-11 basi griseis, artieulo undccimo ($ ?) preee- 
denti dnplo minori; pedibus nigro-fuscis griseo variis. Long. 
7 millini. 

Sapporo. 

Mesosella, 2 i. gen. 

Gen. Mesosm similis, sed differt antennarum scapo apice integro 
unguibusque subparallelis ; subfarn. Niplionince pert met. Caput 
inter antennas triangular iter concavum, tuberibus antenniferis 
apiee baud prominentibus. Genii modice emarginati. Antennae 
corpore fere dimidio longiores, scapo quam art. tertius multo bre- 
viori, gradatim elavato, nullomodo iriquetro, creberrime pnnc- 
tulato, apice extus Isevi, polito; art. tertio sat elongate (cum 
quarto et quinto) subtus ciliato, quarto paullo breviori, caeteribus 
gradatim decrescentibus. Thorax brevis, subcylindricus, supra 
eequalis. Elytra oblongo-ovata, absque cristis et tuborculis. 
Tibiae intermediae extus integrae. Tarsi articulo unguiculari elon¬ 
gate, parnm robusto. 

According to Lacordaire’s classification, this genus belongs to 
the group or subfamily Niphonince. The species on which it is 
founded has, however, the closest resemblance to the Mesosce , 
and might well be taken for M. gracilior. The absence of cicatrice 
from the scape, though its place is indicated by a smooth polished 
area in the else closely punctured surface* is the chief distinguish¬ 
ing character. The subparallel or “ divergent ” claws are a less 
conclusive mark of distinction between the two groups Mesosma 
and NiphoninWy many species of the former having claws tending 
towards the “ divergent ” position. 

Meso sella sxmiola, n. sp. (Plate II. fig. 3.) 

Oblongo-subovata, obscure fusca, fulvo-fusco tomentosa, nigro 
maculatiin varia, elytris fascia post medium dentata (suturam 
hand attingenti) cinereo-alba; antennarum articulis 3-11 dimidio 
basali testaceo ; pedibus nigris griseo parce maculatis, unguibus 
fulvis. Long. 8 millim. 

Nikko. 

Eesembles Mesosagracilior and Praonetha leiopodina 7 and inter¬ 
mediate in form between the two species, 

Sybba stjbeasciata, n. sp. 

Elongata, postice sat convexa; elytris apice singulatim rotun- 
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datis subangulatis; odhraceo-fusca, atro-fusco (prsecipue pone 
medium) maeulata, seutello fasciaqne post-mediana (noc latera 
nee suturam attingenti) cinereis; antennis piceo-rufis, articulis 
3-11 basi pallidis; tborace cylindrico, basi panllo angustato, 
crebre pnnctnlato; elytris crebre, apieem versus subseriafcim 
(ibique interstitiis subelevatis) punetulatis. Long. 11 millim. 

Higo. 

An elongated species, with tlie elytra rather rounded from behind 
the middle to the apes, the latter singly triangularly produced, 
but not toothed or spined. The coloration is the same as that of 
Mesosa cjracilior , Mesosella mniola , and Praonetha leiopodma. 

* Xylartopsis, nov. gen. 

Gfen. Atimurm affinis. Corpus elongato-subcylindricum, 
postice angustatum, tuberculatum. Caput inter antennas 
vix eoncavum, tuberibus antenniferis parum elevatis obtusis, 
fronte brevi, quad rata, oculis modice emarginatis, gross© gra- 
nulatis. Antennae quam corpus vix breviores, subtus ciliatas; 
scapo oblongo, articulo tertio quam seapus parum longiori et 
articulo quarto subsequali, 5-11 gradatim sed parum decreseenti- 
bus. Thorax cylindricus,plurituberculatus. Elytra basi thorace 
multo latiora, versus apieem angustata, apice depressa etpi'oducta, 
apice ipso truneata, dorso subseriatim tuberculata. Pedes breves, 
robusti; femora elavata; tibiae intermediae ext us profunda 
sinuatse. 

Xylartopsis mimica, n. sp. (Plate II. fig. 7.) 

Breviter sparsim setosa: capite fulvo et fusco tomentoso, oc- 
cipite bipenicillato ; thorace cano-tomentoso ? margine basali fusco- 
maculato; seutello ochraceo liuea mediana impressa ; elytris fiasco- 
nigro tomentosis, fascia lata autice obliquata paullo ante apieem 
albo-einerea; antennis testaceo-fulvis j pedibus cano-tomentosis 
fusco-variis, tarsis rufescentibus. Long. 12 millim. 

Chiuzenji; Sapporo. 

SyIJOWIA EIYARXCATA, U, Sp. 

Sublinearis, fusca, griseo adpresso-pubeseens, thorace utrinque 
griseo-bivittato ; elytris vitta discoidali arcuata indistincta sub- 
nuda lineolaque grisea utrinque post medium. Capite et thorace 
sub crebre punetulatis (hoc cylindrico) ; elytris versus apieem 
angustatis, apice utrinque oblique truneatis angulisque exteriori- 
bus productis divaricatis, supra apice excepto crebre punctatis, 
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dorso medio longitudinaliter paullo elevato, versus suturam pos- 
tiee depresso tuberibns centrobasalibus obtusis; an tennis et 
pedibus fusco-ruiis, illarum arfciculis a tertio bawi cinereis, tibiis 
apice tarsisque nigris. Long. 7 milliin. 

Higo: Tuyama. 

Belongs to Lacordaire’s group JEstolicles , and agrees with the 
genus Byionia (founded on a species from Singapore) in its cylin¬ 
drical unarmed thorax and the shortness of the third antennal joint 
(shorter than the fourth). The form of the apices of the elytra 
appears also not to be very different from that of the typical 
species. The obtuse raised line down the middle of the elytra 
continues to the produced outer angle of the apical truncature, 
increasing in elevation. * 

Geaphieessa, nov. gen. 

Gen. Tetrorece (White) affinis et similis, sed differfc antennarum 
scapo gracilius oblongo nec basi snbito eonstrieto. Corpus sub- 
lineare, sparsiin sefcosum, postice angnstatum. Caput exsertum, 
inter antennas coi.ica.YUin, fronte brevi; oculi grosse granulati, 
lobis iuferioribus magnis, latis : tubera antennifera supra divari- 
eata sat elevata. Antezm© corpore paullo longiores, infra longe 
sed sparsiin eiliatse, scapo oblongo-subeonico, articulo tertio 
quam quartus, breviori, 5-9 paullulum, 10-11 multo, brevioribus. 
Thorax sat elongatus, subcylindricus, dorso inssquali et bitubercu- 
lato, tuberculo lateraii conico, valido, mediaiio. Elytra anguste 
oblonga, versus apicem augustata, apice oblique t-runcata, dorso 
anteriori depresso, carinula utrinque obtnsa centro-basali, peni cilia 
parva sed alta cristata. JSterna inter eoxas subplana; aeetabula 
antica extus hiantia, intermedia clausa. Pedes inodico elougata ; 
femora elavafca; tibiae intermedia extus prope medium simiat©, 
et usque ad apicem hirsut©. 

Belongs to the group JEJstolides , and in form and markings re¬ 
sembles the New-Zealand genus Tetrorea , from which it differs 
in the more oblong, less clavate scape, the relatively shorter 
third joint, and the scantier pilosity of the antennae, avS also in the 
less strongly clavate femora. 

GeaPHIDESSA VE35TATA, 11. sp. 

Parva, rufeseens, capite thoraceque impunctatis, lituris griseo- 
sericeis, elytris utrinque versus apicem lineis subtilibus non- 
nullis conffuentibus raaculisque griseo-albis ; sparsiin ni'gro-setosa, 
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elytris crebre puuctulatis versus apicem sublgevibus ; tibiis apice 
nigris. Long. 6-i- millim. 

Higo. 

Bcpogoktus tenuicoekis, n. sp. 

Subeylindricus, nigro-fuscus, tomento ochraceo-fusco submacu- 
latim vestitus, elytris erect© pilosis, antennis efc fcarsis fulvo- 
testaeeis, scapo obscuriori; capite inter antennas concavo; 
tborace cylindrico, punctato, dorso paullo inaequali, tuberculo 
lateral! mediano parvo acuto ; elytris linearibus, apice rotundatis 
sat confertim punctulatis. Long. 5 millim. 

Nisliimura; Kashiwagi. 

Agrees with Mupogonius in every respect, except the more elon¬ 
gate antennae, which are one third longer than the body, and the 
joints of which, from the fifth to the eleventh, are rather long and 
slender instead of being much abbreviated. The proportions of 
the joints and the form of the scape, however, are the same. The 
form of head and eyes is the same ; the middle tibiae simple, the 
anterior and middle acetahula open. 


Teeijoia, n. gen. 

(xen. Mupogonio subsimilis, sed tibiis intermedia extus con- 
spicne sinuatis, thoracis spina parva laterali acuta. Corpus sub- 
linear©, sparsim adpresso-pubescens et erect© pilosum. Caput 
exsertum, inter antennas planum; tubera antennifera perparum 
elevata; frous convexa brevissima; ocnli grosse granulati, 
magni, lobis inferioribus latis convexis. Antenme filiformes 
robust*©, infra ciliatae, eorpore multo longiores; scapo oblougo- 
conico, articuiis 3-11 longitudine sequalibus nee scapo longioribus. 
Thorax breviter cylindricus, medio latior, spina postmediana 
parva acuta. Elytra sub cylindrical, apice obtuse rotuudata. Pro- 
et mesosterna inter coxas subplana, illo satlato ; acetabuia antica 
extus hiantia, intermedia aperta. Pedes breves, femora gradatim 
incrassata; tibiae intermediae extus medio sat prof unde sinuatae 
nec ionge hirsute ; tarsi omnes breves, unguibus divaricatis. 

Pits by its structural characters none of the numerous 
44 groupes ” of Laeordaire’s classification ; but is evidently closely 
allied to the Apodasi/ides, in which it may be placed if we admit 
exceptions to the character of simple middle tibiae distinctive of 
that group. 
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TERXN2EA ATBOPXTSCA, H. Sp. (PL H. fig. 6.) 

Nigro-fusca, fulvo-fusco tenniter pubesccns et pilosa, an tennis 
(scapo excepto) pedibusque pieeo-fulvis: supra toto eonfertim 
puncfculata. Long, 6 millim. 

J unsai. 

Ees enables closely in form and colours JUupogonius tenmeormx. 

Oylindxlla, nov. gen. 

Gen. Terincem affinis, seel differfc tborace inermi, tarsoramque 
articulo imguiculari longiori et robustiori. Corpus parvum an- 
gustrnn, cylindricum, maculatim tomentosum, baud pilosum. 
Caput exsertum, inter antennas subconcavum, latum; tub era 
antennifera perparum elevata; frons convexa, brevis; oculi 
grosse granulati, lobis inferioribus minoribus, latis. Antenna 
corpora longiores, filiformes, infra ciliatse; scapus oblongo-conicus, 
articulo quarto longitudine scapo mquali, creteris omnibus paullo 
brevioribus inter se subsequalibus. Thorax cylindricus, medio 
paullo rotundatus ibique trausversim convexus, Pro- et meso- 
sterna lata, plana. Acetabula antica extus biantia, intermedia 
aperta. Pedes breves; tibiae intermedia extus sat profunde 
sinuatse, birsutee; tarsi sat robusti, articulis latis, imguiculari 
elongate, imguibus divaricatis. 

"Undoubtedly closely allied to Ternicea, , and, like that genus, of 
somewhat doubtful position. The claw-joint of the tarsi is not 
short and slender at the base as in Terincec s, but elongated, almost 
as in the Apomecgnince, with which the new genus agrees except 
in the important character of the divaricate claws. The only 
species known is small and nearly cylindrical. 

CyLIHDILLA 6KRISKSCENS, U. sp. 

Pusca, pube adpressa ochraceo-grisea et grisea maculatim 
vestita, apice macula nuijori vel fascia lata alho-grisea; antennis 
piceo-rufis, articulis 3-11 basi albis: supra sat eonfertim, apieom 
versus sparsius. et subseriatim, punctata. Long, 5-|- millim. 

Buyama. 

Ehopaloscelis hhieasciatus, JBlessig, Kor. Soc. MrL Urns. ix, 
p. 206, t. 8. f. 3. 

Junsai; Sapporo; Hitoyoshi. Also East; Siberia. 

Mr.Lewis’s specimens do not differ from East-Siberian examples 
with, which I have compared them. 
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Ehopaloscelis maculates, Bates , JSnt. Month . Mag. xiv. 
(1877) p. 88. 

Jixnsai; Nikko. 

Ehopaloscelis bxfasciatus, Kraatz , Deutsche eni. Zeit . 1879, 
p. 118, t. 1. fig. 10. 

Sapporo ; Junsai. Also East Siberia. 

Eryssamena, nov. gen. 

Gren. Bolimetm (Pascoe), necnon Ehopaloscelicli (Blessig), 
afiinis. Corpus valde elongatum, parum eonvexum, subtiliter 
adpresso-pubeseens, erecte setosum. Caput exsertum, inter 
antennas prof uncle sulcatum; tub era antennifera separata, diver- 
gentia sat elevata ; Irons lata et brevis : oculi grosse granulati, 
lobis inferioribus latis. Antennae elongatce, filiformes, infra 
ciliatse; scapus oblongo-eonicus quain articulus 8 brevier, 8 et 4 
elongatis subsequalibus, 5-11 gradatim brevioribus. Thorax 
cylindricus, basi transversim depressus, medio paullulum clila- 
tatus, tuberculo mediano brevissimo, obtuso vel acuto. Elytra 
maxiroe elongata, postice angustata, apice oblique truncata, dorso 
simplici vel ante medium ntrinque tuberculo spiniformi. Pro¬ 
sternum arcuatum, mesosternum sat latum, antice deelive. 
Acetabula antica angulatim hiantia; intermedia subclausa. 
Pedes moclice elongati; femora gradatim parum clavata, postie- 
riora brevia; tibise intermedise elongates graciles, extus medio 
conspicue sinuatse; tarsi posteriores elongati, art. primo caeteris 
8 conjunctis cequali. 

Allied to Eolimeta (Pascoe), and, like that genus, having the 
elytra sometimes with and sometimes without two long spine- 
like tubercles on the disk. It differs, however, in the upper 
part of the forehead, which in FoUmeta forms a raised transverse 
elevation produced by the coalescence of the antenniferous 
tubercles. The genus is allied, on the other hand, to Ehopaloscelis 
in all essential characters. 

Eryssamena saperdina, h. sp. 

Nigra,’ pube adpressa fuseescenti-grisea vestita, erecte nigro- 
setosa, antennarum artieulis 8-11 basi albo-testaceis; thorace 
sparsim nigro-piperito, tuberculo mediano vix elevato, obtuso; 
elytris sparsim setifero-punctatis, punctis nigro-marginatis, fas- 
eiisque duabus nigris, prima latiori paullo post medium, secunda 
angustiori undulata ante apicem, dorso inermi, apice dehisceu- 
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tibus, oblique tmncatis angulo externo subproducto. Long. 10-12 
inillim. 

Chiuzenji; Usui-toge. 

Besides the black setiferous punctures, the elytra have a few 
simple colourless punctures, mostly in lines. 

Eeyssamesta acuta, n. sp. 

Ah JE. saperUna difiert thoracis tuberculis medianis acutis, 
elytrisque fascia posteriori nulla, anfceriori ad suturam late in- 
termpta. G-riseo adpresso-pubescens, nigro-punctulata ; aiitennis 
piceo-rufis, articulis 8-11 basi albo-testaeeis. Long. 12^- miilim. 

Usui-toge. 

Probably a variety of the preceding. 

Erxssameka srimuoRSis, n. sp. (Plate II. fig. 10.) 

Nigra, griseoad presso-pubescens, nigro-setosa, punctis seti- 
feris nigro-cinctis apud thoracem et elytrorum basin asperatis vel 
acute tuberculatis; thoracis tuberculis medianis vix elevatis 
obtusis ; elytris aicut in jEJ. safterdma , sed utrinque versus basin 
tuberculo spiniformi armatis, fasciaque nigra unica paullo post 
medium; femoribus fortius clavatis. Long. 10-13 millim. 

Agematsu; Usui-toge. 

Miccolamia, nov. gen. 

Corpus parvum, subcylinclricum, ex parte glabrum, sparsim 
longe setosum. Caput exserturn, fronte convexa, tuberibus 
antenniferis late separatis ; oculi reniformes, grosse granulati. 
Antenna? corpore paullo longiores, sparsim setosa?, scapo brevi, 
ovato, articulo sccundo sat elongate, 3 et 4 cietcris singuiatim 
longiuribus. Thorax cylindricus, tuberculo mediano valido acute. 
Elytra apice rotundata, carinula centrali-basali plus mmusve 
elevata, dorso anterior! depresso, posteriori convexo. Pro- et 
mesosterna sat lata et plana; acetabula antica late hiautia, 
intermedia clausa. Pedes breves; femora clavata; tibia? inter- 
media? et posteriores extus ante apicem profunde sinuate et 
setosse; tarsi breves et lati, posteriorum art. prime quam 
secundus vix longiori, unguibus divaricatis. 

Tlie only described genus to which this new form can be said 
to be closely allied is FUyarm (Pascoe) from Borneo. The 
short ovate form, of the antennal scape and deeply sinuated outer 
edge of the four hinder tibiae are the same in both genera. 
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Miccolamia cleeoides, n. sp. (Plate 11. fig. 11.) 

Castanea, nitida, aiitennis pedibnsque fulvo-rufis, elytris di- 
midio basali fulvo-rufo, fascia recta postmediana cauo-pubescenti, 
plaga magna apicali grisea; oculis lobo inferior! angustato; 
capite et tliorace laevibus politis, illo inter antennas subpiano, 
hoc valde convexo; elytris punctato-striatis, carina utnnque 
subbasali valde elevata penicillata. Long. 4 mil lira. 

Xdzu; Nikko. 

Miccolamia yeebtfcqsa, n. sp. 

Pube sericea adpressa vestita, sparsim longe setosa; nigra, 
elytris fulvis, basi et lateribus nigris; antennis piceo-rufis, scapo 
articulorumque apicibus fusco-nigris ; pedibus nigris, tibiis basi 
tarsisque rufescentibus; capite inter antennas subconcavo ; 
tborace convexo, dorso inaequali, tuberculato; elytris striate- 
pnnctatis, carina subbasali obtusa, interstitiisque aiternis seriatim 
nigro-verrucosis. Long. 3|-4| millim. 

Suyama; Tokio. 

Miccolamia glabbicula, n. sp. 

Precedent! proximo afiinis; differt corpore supra fere glabra, 
elytris nigris, plaga communi apiceque fulvis, verrucis pauciori- 
bus et minus elevatis. Long. 4| millim, 

INikko. 

Probably only a variety of M. verrucosa , notwithstanding the 
striking difference in appearance between the two forms, due to 
the scantiness of the pubescence and the smaller and fewer elytral 
tubercles. 

Clytosemia, jiov. gen. 

Corpus parvum, gracile, subdepressum, subtiliter adpresso- 
pubescens, nec setosum. Caput exsertum, infer antennas eon- 
cavum, froute brevi; oculi reniformes. Antennae tenues, elongate, 
infra sparsim ciliatae ; scapo brevi, oblongo-conico sed extra basin 
sinuato-angustato; artieulis 3-11, omnibus sat elongatis, graclatim 
decrescenfcibus. Thorax elongatus, medio dilatatus, tuberculo 
mediano valido. Elytra postice angustata, apice debiseentia 
singulatim acuminatim-rotundata, basi (margin© humeral! elevate 
excepto) valde depressa, carina utrinque centro-basali valida, 
subconica. Pedes sat elongati; femora late dilatafca; tibiae 
intermediae extra medium tuberculatae deiude ad apicem hirsutae ; 
tarsi postici angusti, articulo prime cseteris tribus aequali. 

Undoubtedly allied to Ostedes , Polimeta , and j&kopalosedw , but 
LINN. JOXJEN.—ZOOLOGY, VOL. XVIII. 18 
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differing in tie absence of erect Lairs or set an The lateral 
tubercles of tie thorax are exactly median, and not at all 
directed rearward but rather forward, and the thorax is narrowed 
near the base. The genus Las very little in common with 
Driopea (Pascoe), although the species on which it is founded 
resembles somewhat in markings D. clytina. 

Olttosemia pxtlchba, n. sp. (Plate II. fig. 9.) 

Nigra, elytris griseis, fascia lata submediana (anfcice valcle 
oblicpiata et suturam baud attingenti), macula magna ante apicem 
alteraque inffahumerali, nigris; antenuia testaceo-fuivis. Long. 
5-J- millim. 

Nikko. ‘ 

Acafxhocxfus stillattjs, n. sp. 

Griseo adpresso-pubescens, elytris guttis numerosis fascia,quo 
postmediana dentata, nigris; anteuuis nigris, scape basi griseo, 
art. 8-11 basi earneo-griseis. 

2 ovipositor segmento ventrali apice integro. 

Long, (ovipos. excl.) 9 millim. d $. 

Chiuzenji; Junsai; Nikko. 

Callapcectjs, nov. gen. 

Subfani. Acanihoderince pertinet, antennanmi scapopyriformi. 
Pro liac subfam ilia parvus ; oblongus sat convexus. Erons lata 
et brevis. Genii gross© granulati, Antennse graciles, corporo 
duplo longiores, subtus parcissime setosce, articulis 8-4 elongatis, 
©seteribus brevioribus tenuibus, gradatim decreseentibus. Thorax 
transversus, tubercuiis iateralibus validis acutis, alteris dual) us 
dorsalibus. Elytra basi thoracis duplo laiiora, apice rotnndala, 
carinis centro-basalibus perparum elevatis. Pro- et mesosioma 
sat lata areuata. • Eemora abrupt© elavata. 

1 know of no genus at all nearly allied to this; it has no prima 
facie resemblance or close affinity to Acantlioderes. 

Callapcectfs guxtattts, ii. sp. (Plate II. fig. 1.) 

Eusco-niger, griseo adpresso-pubescens, elytris guttis mime- 
rosis nigris, antennarum articulis 8-11 basi carneo-griseis; 
thorace confertim punctulato, elytris paullo grossius, hie illic 
sublineatiir, punctatis, interstitiis nonmillis medio disco por- 
parum elevatis; tibiis dimidio basali carneo-griseo. Long. 8 
millim. 

Nara. 
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A gap ant ei a angttsticollis, Gyllenlial , Schonh. Byn. Ins. i. 
3, App. p. 189. 

Junsai, on thistles. 

Agrees witli East-Siberian examples of tins species, referred to 
GyllenbaTs species by Blessig and Kraatz, except in being of 
rather larger size and more robust. 

Calamobius japonicus, Bates , Ann. Sf May. N. H. ser. 4, 
vol. xii. 1873, p. 383, = Pseudocalamobius id., Kraatz , Deutsche 
ent. Zeit. 1879, p. 94. 

The generic separation of C . japonic us from the European 
species O. gracilis , as proposed by Kraatz, is an improvement; 
G. japonicus differing by its broader head and non-retracted fore¬ 
head. But his remark about C. japonicus being a linear Pliytmcia 
is seriously misleading. It may be a linear Ay ap ant Ida like the 
European Calamobius; but to place it in the Phytceciides group 
would be to make all classification of the Lamiidae impossible. 
It is probable that Calamobius and Pseudocalamobius are links 
connecting the Hippopsince with the Agapanthince. 

Saperda decempunctata, Gebler , Reis. ii. 3, p. 186; Blessig , 
Horae Knt. Ross . ix. 1873, p. 219. 

Yezo (Pryer). Two examples of this Siberian species agreeing 
precisely with the descriptions above cited. 

Saperda tetrasticta, Bates, Ann . Sf May . W. 1L ser. 5, iv, 
p. 466. 

Junsai. 

Saperda sdlphurata, Gebler , Bull. Mosc. 1848, p. 405 j 
Blessig , Horae Knt. Ross. 1873, p. 223. 

Junsai; Kauai. Bound throughout Siberia and Manchuria, 
from Barnaul to Lake Khinka. Eeeds on the Rims. 

Belongs to the genus Menesia (Muls.) according to Granglbauer, 
Bestimmungs-Tabellen d. Europaischen Coleop. viii,, Ceramby- 
eidee, ii. p. 151. 

Saperda octomaoulata, Blessig , Horae Knt. Ross. ix. 1873, 

p. 221. 

Junsai. Kecorded by Blessig from the Middle Amur in E. 
Siberia. 


18 * 
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Sapekda sahguihoiotta, Thomson . 

South and Central Japan and Yezo ; on Almis. 

Eutetbapha, hoy. gen. 

A gen, Saperda differt elytris lateraliter carinatis. Segmcnta 
ventralia 1-4 subacqualia; unguibus simplicibus; elytris apice 
rotimdatis vel breviter et obtuse truncatis. 

Closely allied to Saperda tremula and punctata , and differing 
solely in the carinated sides of the elytra. Tbe genus includes, 
besides the following, Saperda carinatci (Blessig), S. metallescens 
(Motscliulsky), and Glenea ocelota (Bates), 

Eutetbapha vaeticobhis, n. sp. 

Saperdce mrinalce (Blessig) simillima et proximo affinis : differt 
solum articulis 3-6 apice nigris. Long. 12-20 millim. 

Junsai; on a large Sene do. 

Like S. carimta , of linear-oblong form, with carinated sides to 
the elytra, and clothed with dense oehreous or grcyish-ochraceous 
felt-like pubescence and erect black hairs, the thorax haying 
four black spots (in quadrangle) on the disk and a short fine 
black line oneacb flank, the elytra each with seyen small angular 
black spots. 

Eutetbapha cheysargybea, n. sp. 

M. metallescenti affinis. Squamulis supra aureseentbyiridibus, 
subtus (cum femoribus) argenteo-auratis splendidissimis, veatita, 
et passim erecte piiosa. Thorace maculis 4 (in linea transversa), 
elytris utrinque humeris et carinis, maculisque 4 in linea dispositis 
(tertia angulata et elongata plerumque cmn quanta eonj imeta, 
eseteris rotimdatis) nigris, carinis utrinque duabus (interior!, 
antice abbreviata postice cum superior! conjuneta) validis, niar- 
gineque incrassato ; antennis nigris partimgriseo-pubescentibus; 
tibiis et tarsia viridi-griseis, illis apice nigris. Long, 12-17 niillim. 
d?. 

On Oyayama in Higo. 

Approaches Glenea more nearly than any of the other species, 
the first ventral segment being somewhat longer than either of 
the three following; the apices of the elytra are, however, very 
obtusely and narrowly truncated. 

Paeaglenea cheysochlobis. —Glenea chrysochloris, Bates, 
Ann. Sf Map. AT. H. ser. 5, yoL iv, p. 467. 

Yezo; Chiuzenji. 
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Ensembles Entetrapha chrysarggrea ill its black markings and 
the form and colour of the elytral caringe; the spots are, how¬ 
ever, much larger, the elytra have the external angle of the 
truncature briefly spinose, and the claws in the male have a short 
and broad, but sharp tooth at the base, the claws in the female 
alone being simple. 

Pabaglezstea eximia, n. sp. 

Anguste oblongo-linearis, squamulis argeuteo-viridibus vestita, 
erecte (postice brevins) pilosa, media fronte et occipite nigris. 
Thor ace macnlis rnagnis elongatis 4 in linea trans versa, elytris 
utriuque vitta marginali maculisque oblongis subiequalibus et 
subfequidistantibus d, nigris, pec tore ventroque medio nigris; 
antennis pedibnsque griseo-nigris, scapo articuloque tertio ext us 
femoribusque supra cseruleis: supra punctnlata, elytris apice 
singulatim rotundatis, carina lateral! obsoleta sed epipleuris 
vertiealibus grosse punctato-striatis; anguibus S $ basi late et 
acute dentatis. Long. 11-12 millim. <$ ? . 

Junsai; Sapporo. 

Distinguished from the allied metallic squamose species by the 
large size and regularity of the four black spots of the elytra. 

Pabaglexea TUEAPHIA, 11. sp. 

Erevius oblongo-linearis,,uigro-f usca, uiticla, adpresso- pubesoens 
et erecte pilosa capite et tkoraee sulphureis, fronte late thora- 
ceque plaga angulata mediana vittaque laterali, nigris; scutello 
sulphureo ; elytris utrinque macnlis 6 (prima basali, secunda 
rotunda prope basin et suturam, tertia mediana, quarta post- 
mediana elongata obliqua, quinta exteriori punctiformi, sexfca 
ante apicem transversa), vitta angusta subniargiuali (post 
humeros incipienti prope apicem cum macula sexta conjiineta) 
lunulaque apieali, sulphureis j antennis nigris; pedibus pallide 
rufls; corpore subtus dense cinereo-pubescenti; elytris con- 
fertim punctulatis, carina laterali tenui, abbreviata; unguibus 
( 5 ?) basi dente lata, acuta. Long. 1QJ millim. 

Sapporo. 

Scarcely belongs to Paraglenea , the sides of the elytra not 
being vertical, and the carina which separates them from the disk 
being only slightly elevated and very incomplete. The species 
has the habit of a true Saperda rather than a Paraglenea, but 
cannot be included in that genus owing to the toothed base of 
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the claws. The legs and tarsi are remarkably short. I am un¬ 
willing to found a new genus on a single example of doubtful 
sex. in such a group as the >S taper din®. 

The genus Paraglema was imperfectly defined by me in Proc. 
Zool. Boe. 1866, p. 852, and has not been adopted by entomologists. 
It is, however, sufficiently distinct from G-lenea in the toothed 
claws in both sexes (the tooth being generally very short) and 
in the equal length of the first four ventral segments. 

G-leyea cole^tba, Thomson, Rev. Zool. 1879, p. 15. 

Japan. 

I have not seen anything resembling this species in Mr. Lewis’s 
or other collections. 

SnfOALIA RUFESCEHS, 31. sp. 

Teataceo-rufa, antennis elytrisque fusco-rufis; thorace antice 
valde gibboso aspere punctato, elytris creberrime snbeonfluenter 
punetulatis, apice utrinque in spinam productis, obsolete costu- 
latis. Long. 14 millim. 

Nagasaki. 

Differs from S. spinipemiis (Lac.), from Ceylon, in the uniform 
colour of the elytra. In their peculiar structure the two species, 
judging from Lacordaire’s description, perfectly agree. 

Stenostola argyrgsticta, n. sp. 

Nigra, nitida, erecte pilosa, thorace linea lateral! elytrisque 
maculis utrinque quinque (prima parva basali, secunda paullo 
posteriori parva oblonga, tertia major! ovata median a, quar t a 
ovata paullo obliqua, longe post medium, quinta parva apicali) 
argenteo-viridi-tomentosis. Capite crebre punctato, infra oculos 
viricli-argenteo; thorace parvo, cylindrieo, basi subconstricto, 
crebre punctato; elytris discrete punctatis, apices versus Iambus; 
pectore argenteo-viridi vittato ; antennis nigris; pedibus gracili- 
bus nigris ; tarsia posticis argenteo-viridi bus, unguibus basi latis- 
sime dentatis. Long. 12 millim. 

Ohiuzenji. 

Agrees with Stenostoh nigripcs in form and structure, but 
differs in the claws being toothed like Oberea . 

The species seems to approach Solsky’s genus JEumecocera 
founded on a Siberian species with uniform silvery-green ad- 
pressed pubescence on the elytra; bnt it has not the fine 
“ setiform ” antenna? attributed to Rumeooeera, these organs in 
S, arggrosticta being very similar to those of $. niqripes* 
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StEFOSTOLA AE'OMALA, 11. sp. 

Linearis, postice paullo angustata, nigra, erecte pilosa, elytris 
fulvo-castaneis, tliorace argenteo-viridi trilineato, linea ixiediaim 
per scutelluni ducta; antennis ( 2 ) corporelongioribus, basi nndiqne 
pilosis, artieulis 4-11 subsequalibus sat elongatis: capite thora- 
ceque discrete punctatis, lioc relative parvo, cylindrico; elytris 
apice breviter obtuse truncatis, dorso subplanis sat eonfertim 
grosse, lateribus lineatim, punctatis; unguibus sieut in S* orgy-' 
rosticta late dentatis. Long. 9 millim. 

Hi go. 

The species does not fit well the genus Stenostola , but it 
approaches it nearer than it does any other described genus. 
In form, facies, and punctuation of the sides of the elytra it 
resembles many Gieneoe , but differs in its toothed claws and the 
want of elytral caring. 

Epiglekea, nov. gen. 

Eacies gen. Qlenem ; sed differt unguibus basi late dentatis 
elytrorumque lateribus hand carinatis confuse punctatis. Corpus 
cylindricum erecte pilosnm, tomentoso - maculatum. Caput 
tliorace lathis, fronte infra oculos paullo angustata; oculi con¬ 
vex!. Antennae corpore longiores, ciliatm, art. tertio cpuam scapus 
paullo longiori, 4-11 elongatis, gradatim decrescentibus. Thorax 
cylindricus, basi angustatus. Elytra postice parum angustata, 
supra subplanata, lateribus nullomodo carinatis, omnino sat 
crebre confuse punctata, apice brcviter truncata et utrinque 
bidentata. Prosternum inter coxas angustissimum; coxae conic® 
exsert ®; raesosternum modice latum, Ventris segmenta 1-4 
sequalia, quinto elongate medio sulcato. Tibi® intermedia extus 
subintegras; tarsi breves, unguieulis divaricatis, <$ $ basi latissiiiie 
dentatis. 

The combination of characters above described forbids the 
location of the species about to be described in any of the known 
genera of Saperclince. In general form and markings it nearest 
resembles Glenea , but the claws are toothed as in Ob area and 
some aberrant JPhytcecice, and in the two species 1 have pro¬ 
visionally associated with Stenostola. 

Epiglenea comes, n. sp. 

Nigra, fusco erecte pilosa, fronte margineque oculorum, 
thoracis vittis tribus, scutello elytrorumque utrinque vitfa 
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central] a basi usque ultra medium extensa maculisqiie trans- 
versis duabus inter vittam et apicern, sulphurcis, linoola sub- 
marginal! marginibusque griseis : subtus sulphureo-p ubesceiss ; 
autennis nigris ; pedibns rufis. Long. 10J millim. 

Higo. 

Oberea vxttata, Blessig , Hotcb Soc. Mnt. Boss . ix. 1878, 
p. 228.—0. sylvia, Bascoe , Trans. Bint. Soc. ser. 2, iv. p. 261 ? 

Yokohama; Yuyama; Nagasaki. 

Agrees with Blessig’s description of the Manchurian insect and 
also with an example I have received from the Amur. The apex 
of the elytra is truncated, and“mehr oderweniger ausgerandet.” 
In the sinuation of the elytral truncature and the longer or shorter 
prolongation of the angles of the truncature there are differences 
in Mr. Lewis’s specimens; hut it seems probable the sinuation is 
stronger in the Japanese than in the continental form. 

Oberea hebcscens (Bates) is very closely allied to this species, 
but is distinguishable by its yellow undersurface (except apical 
ventral segment), 0. vittata having the breast and middle of the 
ventral segments always blackish, and by the dark lateral vitta 
not quite covering the shoulders of the elytra. 

Ob EES a nibonensis.— 0. japonica, Bates, Ann. <$f Mag. Ah II. 
1878, p. 388 (nom. prseoce.). 

The name japonica was preoccupied by Tlnniberg, whose 
Saperda japonica appears to be an Oberea . Kraatz considers 
O. margin ella, Bates, to be “probably ” Thimberg’s S. japonica. 
The very insufficient diagnosis given by Thuiibcrg appears to 
have led to his species being omitted by all recent writers on the 
Longieornia. It is not entered in the Munich Catalogue. 

Oberea sericans, n. sp. 

O. margmellde , Bates, quoad formam ct sculpt uram simillima ; 
differt thorace nigro sat crebre punctato, nitido, eorporequo 
subtus fere toto fusco-nigro. Pro hoc genere brevis, erecte 
pilosa, elytris subtiliter incumbenti-sericeo-pubescentibus ; capita 
thoraceque nigris nitidis conspicue punctatis; scutello nigro ; 
elytris sat late sinuato-truncatis, confuse (dorso versus basin 
tantum subseriatim) punctatis, carinula lateral! obsolete, 
fulvis, vitta lateral! (humeros hand attingenti) nigris, et parte 




TjOHs'GTCO’R'N’ beetles op .TAPAIX. 


261 


apical! interdum fusco suffusa; antenms fill vis, articulis 1-2 
nigris, vel fere toto nigris: subtus fusco-nigro. Long. 10-12 
millim. 

Otaru; Nanai; Junsai. 

Kraatz suggests that Obereci marginella would be better placed 
in JSTupserJm. It is, in fact, like so many other Japanese Longi- 
corns, a connecting link between two genera. The sculpture is 
more that of an Oberea. 

Pragma, nov. gen. 

G-en. Serixice affinis et si mills; sed differt tarsorum unguibus late 
et breviter dentatis. Corpus cylindricum, erecte pilosum, elytin's 
sericeo adpresso-pubescentibus. Caput thorace latius; oculi 
magni, convexi; vertex et irons plana. Antennae corpore plus- 
quam duplo longiores, tenuiter filiformes; scapo art. tertio sub- 
sequali, ceteris a quarto paullo crescentibus. Thorax breviter 
cylindrical®, postice angustatus. Elytra cylindrica, apice rotun- 
data, seriatim punctata. Pro- et mesosterna angusta sed per- 
spicua; metasterni episterna antice hand dilatata, elongato- 
oblonga, postice subangustata. Ventris segmenta fere aequalia. 
Femora parum inerassata; tibiae intermediae extus versus apicem 
sinuate ; tarsi breves et lati, unguibus divarieatis basi late et 
brevissime dentatis. 

Allied to the Indo-Malayan genus Serixia, the narrower sub- 
cylindrical species of whicli it much resembles. But Serixia and 
its allied genera or sections (. lole , Jfo/aste) have simple claws; in 
Praolia the tooth of the claws is not like that of Oberea or of 
Phytcecia, but is a dilatation of the base with a distinct angular 
or pointed edge. 

Praolia citrinipes, n, sp. (Plate II. fig. 8.) 

Nigra, dense et minus subtiliter sericeo-griseo pubescens ct 
erecte pilosa; eapite thoraceque rufis, submidis, sparsim punctatis, 
antennis nigris, articulis a quarto basi pallidis ; pedibus citrino- 
fiavis, tibiis apice et tarsis basi fuscis. 

Kashiwagi; on Qeltis . 

There remain in Mr. Lewis’s collection a few' species certainly 
different from any yet described from Japan, but requiring 
further, and in some cases more perfect, specimens before they 
can be described. They are as follows :— 
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1. A Grammoptera , a single specimen, doubtful if not an 
extreme variety of G-, amentata. 

2. A small species of the group Monohammince, one imperfect 
example. 

8. A. species apparently allied to Cylindilla . 

4 An imperfect specimen of a species possibly of the group 
NipJwninm. 

The following is indeterminable :— 

POGQNOCHEBXXS C4EANULATUS, Motsch . Bull. MOSC . 1866, 1. 
p. 174 

From the description it cannot belong to the genus Pogono- 

eherus. 


DESCRIPTION OE THE PLATES. 


Plate I. 

Fig. 1. Xenophyrama purpureum, 

2. Corennys sericata. 

3 . Psephactus remiger £. 

4. Exist ran galis distenio'ides $ . 

5. Lemula deeipiens. 

6. Toxotinns longicornis. 

7. Encyclops olivaceus. 

8. Pyrrhona l^eticolor. 

9. Phlycticlola, metallica. 

10. Dolopbrades terrenus. 

11. Paraelytus excult,us. 

12. Aglaophis colobotheoides. 


Plate II. 

Fig. 1. Callapceeus guttatus. 

2. Xenicotela ftiscula. 

.3. Mesosella simiola. 

4. Nanoharnmus mfescens. 

5. Apaliuma liturata. 

6. Teriuxea atrofusca. 

7. Xylariopsis miinica. 

8. Praolia citrinipes. 

9. Olytosemia pulehra. 

10. Eiyssamena spinidorsis. 

11. Miccolamia cleroi'des. 

12. Mceynippus pubicornis. 


On the Influence of ’Wave-currents on the Fauna inhabiting 
Shallow Seas* By Abtiiub B. Hunt, M.A., F.G.8. (Com¬ 
municated by Dr. J. Gwyn Jeffmys, F.E.S., F.L.8.) 

[Read 5th June, 1884,] 

The action of waves below the surface of the water decreases so 
rapidly as the depth increases that naturalists have been in the 
habit of neglecting submarine wave-action altogether. In proof 
of this I may refer to Sir Charles LyelFs assertion that “ the agi¬ 
tation caused by waves, even during storms, extends to a very 
slight depth ” (‘ Elements of Geology; 6th ed.p.20); and to Dr. 
Gunther’s statement that “ the agitation of the water caused by 
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the disturbances of the air does not extend beyond the depth of a 
few fathoms,” and that “ below this surface-stratum there is no 
other movement except the quiet flow of ocean-currents ” 

(‘ Introduction .to the Study of Fishes, 5 p. 208). 

In a paper published in the 4 Transactions of the Devonshire 
Association 5 in 1883 I described a glass bottle trawled in 
40 fathoms in the English Channel, and endeavoured to prove, 
from its condition and contents, that it had been subjected to 
alternate periods of wave-disturbance and of repose ( ct The Sub¬ 
marine Geology of the English Channel off the Coast of South 
Devon,” Part III., Trans. Dev. A.ssoc. voi. xv. pp. 359-365). 
Professor G-. Gh Stokes, Sec. R.S., has been so good as to peruse the 
paper referred to, and to favour me with a letter on the subject of 
wave-disturbance on the sea-bottom, from which the following is 
an extract. Referring to waves with a period of 17 seconds (such 
as he had himself had an opportunity of observing), and acting 
at a depth of 40 fathoms, Professor Stokes writes : — 

“ Lensfiold Cottage, Cambridge, 

IS Jan., 1884. 

u ... I find for the velocity of propagation of the waves 
87*14 feet per second in the deep, and 73*05 in the shoal, or 
59*41 miles per hour in the deep, and 49*13 in the shoal* Also, 
for the ratio of the velocity at the bottom to the velocity at the 
surface 0*5332 to 1. As to the actual velocity at the surface, that 
will depend on the height we assign to the waves. Taking it as 
eight feet above or below mean level in the shoal, 16 feet from crest 
to trough in all, I find a velocity of 1*989 miles per hour at the sur¬ 
face, and 1*036, say 1 mile, an hour at the bottom. The height 
may, however, well be greater than what I have assumed, and the 
velocity will be greater in proportion. 

“ But even a velocity of only 1 mile per hour plight make a 
material difference if combined with a tidal current. Thais, sup¬ 
pose we had a tidal current running 2 miles an hour, approxi¬ 
mately in the same direction as the waves are travelling in, or in 
fixe contrary direction. Then, whereas with the tide alone we 
should have a steady current of 2 miles, and with the waves alone a 
reciprocating flow of 1 mile, with, the two together we should have 
a flow rapidly changing between 1 mile and 3 miles. Now, taking 
the resistance to vary as the square of the velocity, the 3-mile 
current would have two and a quarter times as much power to roll 
over a shell or bottle as the tidal current alone; and, moreover, this 
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current would be rapidly shifting, so that a bottle would be con¬ 
tinually moving about if the water were able to move it at all. I 
think therefore that, even with a depth as groat as 40 fathoms, 
the effect of the waves is not to be disregarded, at least in the case 
of a locality subject to oceanic swells, and where there is a sen¬ 
sible tidal current as well. It is likely enough that it is only in 
the ease of a specially heavy ground swell that the effect of the 
waves would be liable to be significant. ... I need hardly 
say that if the depth be less than what I have supposed, the pro¬ 
portion of wave-velocity to that at the surface for a given period 
of wave will be greater than the eight fifteenths I have calculated 
for the case chosen, and that same proportion of eight fifteenths 
would be attained for waves of a smaller period than 17 seconds.’ 1 

As Professor Stokes has referred to wave-currents of 1 mile per 
hour as being possible at a depth of 40 fathoms, it may be as well 
to state what effect such currents would be capable of producing, 
without taking into account the increase in power due to their 
reciprocal character. 

According to Minard, quoted by Mr. T. Stevenson On Har¬ 
bours, 5 p. 288), a current of G'6819 mile per hour will sweep 
along fine gravel, and a current of 1*8638 mile an hour will roll 
along rounded pebbles 1 inch in diameter. Thus the 1-mile cur¬ 
rent is more than sufficient to roll along fine gravel. 

There is thus no lack of evidence that the power of wave-cur¬ 
rents at a depth of 40 fathoms is occasionally considerable; that 
it is by no means exhausted at that depth ; and that, for the occa¬ 
sional disturbance of a sandy bottom, the depth of 50 fathoms 
may be attained, or even exceeded. 

The extreme limit of depth affected by wave-currents is of minor 
importance in the present inquiry; it will suffice if it be conceded 
that appreciable wave-disturbance is occasionally experienced on 
the sea-bottom at the depth of 50 fathoms 

The occasional existence of such alternating currents being 
granted—and of their presence between tide-marks and in shallow 
water any observer can have .ocular demonstration—we proceed 
to inquire whether the fauna inhabiting shallow and exposed seas 
is to, an appreciable extent influenced by them. , From the limited 
observations I have been able to make, I am disposed to think 
that the marine fauna referred to is influenced by such wave- 
currents to an extent that it is scarcely possible to overrate. 
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The marine fauna exposed to the action of waves may be eon- 
veniently divided into two groups of animals, viz. those that live 
on the tidal strand, and those that live in, or on, the sea-bottom 
outside tide-marts. 

(1) Animals Living on the Tidal Strand. 

These may be further considered under the following heads, 
viz.:— 

(a) Animals living on rock or other firm foundation ; and 

(b) Animals living in sand or other incoherent deposit. 

(a) Animals living on a Firm Foundation. —The methods by 
which animals living on, or in, rocks resist the attacks of waves 
are so well known that they need not occupy our attention. 
Suffice it to say that among them are included great powers of 
permanent attachment, as evidenced by the oyster and mussel; 
of temporary attachment, as evidenced by the limpet and sea- 
anemone ; and of boring, as evidenced by the pholas and other 
rock-boring mollusks. 

(b) Animals living in Sand. —The habitat being unstable under 
the attacks of waves and currents, no powers of attachment will 
serve the inhabitant. Safety lies in the celerity with which the 
animal can penetrate the sand, either to avoid being washed away 
in the denudation of the deposit, or to force its way to the sur¬ 
face through any accumulation that may be piled over it. We 
ha ve a good example in the case of Solen vagina, one of the most 
active of mollusks in penetrating the sand in which it lives. 
Describing the genus, Dr, Gwyn Jeffreys observes :—“ When the 

Solen is disturbed it.rapidly disappears below 

the surface to a depth of two or three feet ” (Brit. Conch, 
vol, iii. p. 18). 

(2) Animals living at the Sea-bottom outside Tide-marks. 

The case of a rocky bottom needs no consideration, as the pro¬ 
tection afforded is as great as on the tidal strand, whereas 
the wave-currents are weaker. There remains to consider the 
case of 

(e) Animals that live in a sandy or muddy bottom, or have the 
power of burrowing into it; and (d) that of animals which live 
on the surface of the bottom. 

(a) Animals that live in a sandy or muddy bottom outside 
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tide-marks find tlieir safety in their power of maintaining them¬ 
selves to a greater or less extent below the surface of such 
bottom. This position of safety is attained in two ways, viz. 
either by the power of the animal to burrow rapidly in the deposit 
in which it lives, or by its power of retaining a safe position 
when once secured. Mr. Osier, referring to the burrowing of 
bivalves, has observed that “ animals which from tlieir small size 
or the little depth at which they reside are particularly liable to 
be exposed, will generally burrow readily; but the large species 
will scarcely attempt to bury themselves, except in the very young 
state 55 (Phil. Trans. 1S26, p. 848). Irrespective of age, activity 
in burrowing varies greatly in different instances. This can be 
well seen in the case of the young of different species of Gardhim , 
and in that of full-grown specimens of Pscmmobia tellinella. The 
compressed valves and hatchet-like form of the latter are clearly 
suited for rapid penetration, whereas the comparatively globular 
form of the Cardinal is as evidently ill adapted to force its way 
through a resisting medium. As a matter of fact, when in capti¬ 
vity the cockles burrow very sluggishly, if* at all, whereas the Psam- 
inobias do so most readily. In their natural homes the latter 
seek to escape by evading the wave-currents, the former to a great 
extent by passive resistance. Psctmmobia tellinella abounds in a 
deposit consisting of comminuted shells and small stones which 
occurs in the vicinity of Hope’s Hose, the northern horn of Tor- 
bay, the materials being accumulated by strong currents. Through, 
this deposit the Psammobia forces its way with great ease. If it 
were otherwise it is difficult to see how it could survive, as the 
character of the accumulation is sufficient proof of the am omit of 
disturbance to which it is occasionally exposed. 

The largo cockle, Qardiwn aeuleatim , is abundant in fine 
muddy sand off Paignton in Torbay. In this deposit the long- 
spines of this species are of service to increase its holding-powers. 
An allied species, 0. tuberculatum , whose shell is rough and 
ribbed but not spilled, dwells in hard sand at and bedow low-water 
mark off the same place. The two species are not commonly found 
living together, though I have found specimens of 0, a culm turn 
that had been washed in from sea, and their spines denuded in 
the process, living side by side in the hard ground with G. tuber¬ 
culatum. In both these species the rough shells tend to prevent 
the molhisks being readily dislodged, by the waves. Each species 
keeps to the ground best suited to it. The spines of G. amleatum 
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would apparently be too great an impediment in burrowing in 
the hard sand, whereas the spineless shell of C. tuberculatum would 
afford insufficient hold in the soft sand. A very slight advantage 
from form or sculpture might be of great importance in saving the 
cockles from local extinction; for in the case of Torbay the struggle 
for existence is so severe that both species are occasionally washed 
on shore in sufficient quantities to be carted away for manure. 

Among the Veneridse the following maybe cited as provided 
with special mooring-apparatus, viz. Venus casina and V, verru¬ 
cosa, with deep concentric ribs; and Qytlierea dione , with concentric 
ribs and long spines in addition. 

The two bivalves, Fsammobia tellinella and Cardkm aouleatmn , 
are fair examples of active and passive resistance to the inroads 
of wave-currents by animals living close to the surface of the 
deposit which forms their habitat. Passive resistance in the case 
of the spinous cockles is facilitated by their ribs and spines, while 
it is supplemented by the powerful foot, which moors the animal 
to the sand and enables it to burrow in it, though at a compara¬ 
tively low speed. Certain mollusks with smooth cells and slug¬ 
gish habits, such as My a truncata for instance, avoid the wave- 
currents by living at a safer distance below the surface of the 
bottom, being enabled to do this by means of the long tubes with 
which they are furnished. There can be no doubt that the long 
tubes possessed by many species of burrowing mollusks are 
valuable auxiliaries in self-defence, more especially in the case of 
the young, who, from their small size, would be affected by much 
slighter wave-currents than the adults, and would, be in constant 
danger if obliged to live at the surface, or close to the surface, of 
the deposit that gave them shelter. 

(d) Animals that live on the Sea-bottom on Sand or Mud. —This 
group of animals is more interesting, and at the same time more 
satisfactory to deal with, than either of those hitherto referred to. 
The special adaptations of structure to resist or evade wave- 
action exhibit great variety, while at the same time the animals 
themselves often offer the great advantage to the investigator of 
lending themselves to the test of experiment. 

.The following will serve for a few examples :—The Gastropod 
Aporrfiais pes-pelecani is a sluggish mollusk that frequents 
exposed areas of sand a few fathoms below the surface of the 
water. Its long wing-like processes, jutting out on one side of 
the shell, though affording the animal a broad base on which to 
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rest, appear at first sight to be a source of danger in case it were 
overturned. They are in reality self-acting pieces of mechanism 
that will, in the majority of instances, ensure the mollusk being 
ultimately left in its normal posture should it encounter wave- 
currents sufficiently strong to upset it. On examining a speci¬ 
men of Aporrhais pes-peleccmi it will be seen that, when on its 
back, it lies indifferently on either side of a line drawn between 
two points, of which the end of the middle wing-like process is 
one, and one of the nodules on the body-whorl the other. The 
shell will rock freely backwards and forwards across this line; and 
experiment proves that a very moderate alternate current will 
suffice to replace the shell in its normal position. I have tried 
this experiment over and over again, not only with Aporrhais , but 
also with heavy foreign shells furnished with spines, processes, 
and more or less developed lips, such as Mur ex, Piero cer as, and 
Sitrombus* In many cases the righting-action of wave-currents is 
most marked. 

With Aporrhais , on the same exposed areas, are often found 
the Gastropods Pfatica catena , Buccinum undatum , Pfassa reticu¬ 
lata-, Bulla hydatis, and Philine apertcc , All these are manifestly 
unsuited to withstand wave-currents on the surface of the bottom ; 
but there is no occasion for making the attempt, as all burrow 
freely, travelling through the sand beneath the surface. 

Aster ias aitraniiaca and Antedon rosaceus are good examples of 
two Echinoderms that successfully encounter wave-currents by 
methods totally diverse. The Aster ias lies on the sand with an 
extended and rigid base, where its flattened form is eminently 
calculated to offer slight resistance to wave-currents. But as 
though this were insufficient for its safety, it has the power of 
sinking vertically in the sand, and of thus securing itself from all 
danger, Antedon rosaceus (the feather-star) is found frequent¬ 
ing the clear water off rocky headlands, where it is necessarily 
exposed to strong currents, both tidal and wave-engendered. 
Here nothing will avail but sheer strength in holding on; and 
this the feather-star possesses in an eminent degree, from the 
time it is first attached to weed or zoophyte in its early stages of 
growth, to the time when, a full-grown adult, it is free to exer¬ 
cise its limited powers of locomotion. I may here refer to 
Mr. Osier’s description of the Spatangus sinking vertically into 
the sand by the action of its short, flat bristles (Phil. Trans. 1826, 
p. 84*7). 
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Among the Crabs there are at least three methods adopted 
for resisting wave-currents. 

The rock-crabs ( Cancer ) fix themselves firmly in crevices, 
where they can bid defiance to the strongest waves. The 
swimming-crabs ( Portumis ) shovel away the sand with their 
fiat swimming-feet, and speedily gain protection under the 
surface; whilst the hermit-crabs (Pttgurus), inhabiting empty 
shells, secure a fair hold on the bottom by tbe length of their 
legs, the latter being long in proportion to the size of the bodies 
of the crabs and their strange coverings. 

Moreover, the swimming-crabs are quite alive to the advan¬ 
tages, as well as the disadvantages, of reciprocal currents. I have 
seen one of these crabs make a rapid passage seawards by swim¬ 
ming with tbe outward-flowing wave-current, and settling down 
between the sand-ripples on the bottom when the shoreward 
current commenced to flow. 

Mr. Couch, referring to the habit of the masked crab (Cforystes 
cassivelaunus ) burrowing in the sand, and “ leaving the extremi¬ 
ties of its antenna; alone projecting above the surface, 55 suggested 
that the antennae might assist in the process of excavation. 
Having kept one of these crabs in confinement for some little 
time, I venture to doubt the accuracy of this explanation, seeing 
that they descend into the sand backwards with the greatest 
agility, and thus leave the antennae no opportunity of assisting in 
the operation. I incline to think that the function of the antemue 
is to maintain a communication between the buried crab and the 
water above, as without some such connexion there would be a 
risk of the animals being occasionally buried to a dangerous depth 
by tbe accumulation of sand above them *. Mr. W. Thomp¬ 
son’s statement that the antenna) in very small specimens “are 
much longer in proportion to the carapace than in the adult 55 
(T. Bell, 4 British Stalk-eyed Crustacea,’ pp. 101,102) harmonizes 
well with this hypothesis, as to ensure safety the young would 
have to burrow to a greater depth compared with the adults 
than would be proportionate to their size. 

* Note, —When writing the above, I was unaware that so long ago as 1805 Mr, P. 
H. Gosse, had criticised Mr. Couch’s theory as to the antenna; of Corystes, 

and had expressed his own opinion that their use was u to keep a passage open 
through the sand from the bottom of the burrow to the superincumbent water” 
(‘ Year at the Shore,* pp. 127-131). I much regret the unintentional plagiarism, 
-— A, E. II. 

LINN. JOUEN.—ZOOLOGY, VOL. XVIII. 19 
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Tlie special contrivances by which shallow-water fishes elude 
wave-currents are similar to those that obtain in the cases of 
the in ollusks, echinoderms, and crustaceans already referred to, 
although, as the fishes are more active, they have not to depend 
so much on a passive resistance. The fish elude the waves either 
by attaching themselves to fixed objects, by hiding under stones, 
by burrowing in the bottom, or by lying quiet whilst the alternate 
wave-currents cover them with sand. 

The burrowing-habits of the sand-launce, Ammodytes lancea , 
are well known. Frequenting, as these fish do, shallow water, 
and even burrowing in tidal strands where the waves have the 
greatest power, they could scarcely successfully encounter the 
broken water in the shallows if exposed to its violence, and 
unable to take refuge in the sand. 

Another well-known and remarkable fish is the two-spotted 
sucker {Lejpidoyaster bimaculatus ), which has the power of attach- 
ing itself firmly to fixed objects by means o£ its ventral fins. 
The special defence of this species against wave-currents is per¬ 
fect, so long as it can find some immovable object to which to 
attach itself # . 

Perhaps of all marine fishes the most interesting in their con¬ 
nexion with wave-action are the fiat-fishes. They seem to have 
changed their original forms and habits for the purpose of being 
able to live in shallow waters agitated by waves j fur it is 
well known that at first they swim vertically in the orthodox 
fashion. 

All w'ho have dredged for shrimps near the shore well know 
hovr abundant are the little soles, plaice, and dabs, from the size 
of a shilling upwards, that live on the same ground as do the 
sin mips, and have to conform to the same outward circumstances. 
If any of these little fish he placed in a vessel of sea-water with 


* A specimen dredged in the gaping valves of a Peefcon on July 5,1884, 

stuck to its refuge whilst being dragged along the sea-bottom, hauled to tho sur¬ 
face, and discharged with a dredgeful of dead shells on the boat’s deck, aids Mi 
when turned out of its shell in a small aquarium, would, on the water beinJ 
rocked, manifest great anxiety to get back again. During a residence of more 
than a month in captivity it varied greatly in colour, from a decided red to a 
shade so pale as to make it an inconspicuous object when attached to the white 
Ulterior of a Pecten-valve. Another specimen, dredged with algm on rocky 
ground on July 20, was of an olive-brown colour. These fish are good examples 
of the protection against wave-currents afforded by form, and of the protection 
against animate toes afforded by colour._A, R. H. 
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sand sufficient to cover tlie bottom, it will be seen liow indifferent 
they are to oscillating currents, and how easily they evade them. 
They meet the danger either by flashing with great velocity under 
the sand, or by passive resistance, lying quite still whilst the 
sand-ripples formed by the rocking of the water cover them up. 
It has been thought that flat-fish cover themselves with sand for 
the purpose of concealment; but this hypothesis tails to meet the 
fact that among them are included many varieties, such as the 
halibut and skate, that grow to a large size, and can scarcely need 
to hide themselves from living foes. Moreover, such concealment 
cannot be assured to the feeblest of them, as the smallest and 
weakest have to move about after their own prey. ^Further, as 
the peculiar habit of swimming on the side, and the peculiar posi¬ 
tion of the eyes on the same side of the head, are not conge¬ 
nital, but acquired after the young are hatched, the latter when 
most exposed to be devoured by fish have not the benefit of the 
hypothetical means of protection from these enemies. On the 
other hand, when we see that these peculiar forms and habits 
afford a perfect protection against wave-currents, it seems rea¬ 
sonable to conclude that the said forms and habits have a very 
close connexion with the special dangers against which they are 
manifestly such efficient safeguards'*. 

Many of the visitors to the Southport Aquarium during the 
visit of the British Association in 1883 watched with interest the 
struggles of the king crabs ( Limulus) to regain their normal 
position, when, by climbing the walls of their tank, they had fallen 
on their backs. It seemed anomalous that a crustacean should 
be so constituted as to be helpless in any position in its native 
element. Owing to the hemispherical form of the carapace of 
these crustaceans, no such difficulty would be experienced on an 
open coast in shallow water, as gentle wave-currents would suffice 
to restore them to position if by any chance upset. 

* JSfoie ,—The following statement of Professor Moseley seems exactly in 
point:—. . the young flat fish ternaed Platessas . . . are often taken in the open 
ocean ; and it appears probable that when there placed under unnatural circum¬ 
stances, their development becomes arrested, and many probably perish even¬ 
tually .... without the arrangement of their eyes ever becoming unsymmetrical. 
The deep sea is devoid of flat fish” .... (Nature, vol. xxvi. p. 563). It seems 
clear from the above that the horizontal position, unsymmctrical eyes, and 
quasi-burrowing habits of flat fish are peculiarities connected with their shallow- 
water habitats, and with them alone.—A. R. H. 

19# 
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In the foregoing pages I have called attention to the facts that 
wave-currents affect the bottom in shallow water, and that they 
are a source of danger to the fauna inhabiting such water ; and I 
have adduced a few examples from my own limited experience of 
animals that are specially adapted to withstand the attacks of 
such wave-currents. It remains for me, in conclusion, to show 
how, under the influence of wave-currents, the variation of species 
may be promoted, and their local extinction brought about. 
The common spinous cockle, Carclium echinatim , will serve to 
illustrate the manner in which wave-currents may influence 
variation. 

This species varies much in form and in length of spines. Mr. 
Gwyn Jeffreys describes two distinct varieties in addition to the 
type. The sand in which C. echmatum lives is also variable ,* it 
varies in size and character of grain, in specific gravity, and in 
the amount of its admixture with mud. Some localities are 
exposed to wave-currents, some to tidal currents, and some to 
both combined. "Wave-currents acting alone, and giving rise 
to no general forward movement, sort and arrange the materials 
composing the bottom. Wave-currents in conjunction with tidal 
currents tend to produce a general motion of the bottom-deposit, 
if movable at all, causing denudation at one place and accumula¬ 
tion at another. A shell may withstand the local rearrangement 
of deposit caused by wave-currents, by passive resistance, moored 
in its locally disturbed bed; but against the more widely-spread 
motion caused by -wave and tide combined more active resistance 
is necessary. 

Card turn echinatim owes its safety to its powers of burrowiim 
and to its spines, which, curved in the direction of its tubes, offer 
the least resistance to the cockle’s penetration of the sand, and 
the greatest resistance to its dislodgment therefrom. When 
pitted against wave-currents the spines are of use to their owner, 
but when pitted against wave and tide together they must be pre¬ 
judicial, as, notwithstanding their curvature, they cannot fail to 
offer great resistance to the animal in burrowing. Similarly, a 
shell of globular form will serve the purpose of a mollusk that 
relies on its powers of maintaining a fixed position, whereas a 
shell of a more compressed form will be better suited to one that 
depends for safety on its power of penetration. When the fry of 
such a variable species as Q. echmatum is spread in countless mil¬ 
lions over an area affected by wave-currents, it is reasonable to 
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suppose that the varieties best suited to the bottom and locality 
will survive. The same may be said in the case of the fry being 
spread over an area affected by wave- and tidal currents com¬ 
bined. In this way different varieties will be localized in different 
places. 

As an example of the difference in relative compression of dif¬ 
ferent specimens of C . echinatum , I may instance two individuals 
from the English Channel and one from Torbay. The thickness 
in each case was 1*75 inch, and the length of the Channel speci¬ 
mens 2*175 and 2*1 inches respectively, and that of the Torbay 
specimen 2*1 inches. These examples were selected (out of a 
small number of specimens) owing to their uniform thickness 
making them convenient for comparison. There is no reason to 
suppose they are extreme cases of variation. The difference in 
penetrative power in these specimens due to difference in form 
would be considerable. 

The genus Cardium may again serve to illustrate the influence 
of wave-currents on the local extinction of species. 

In Torbay the most abundant cockles are C, acideatum and 
G. tuberculatum , the former having very long spines, the latter 
having them quite rudimentary. These two species do not appa¬ 
rently thrive together (when their shells are perfect) in the same 
deposit in Torbay, though their habitats are not far apart, the one 
being soft and muddy sand, the other pure and firm sand. There 
can he little doubt that a radical change in the character of the 
two deposits in which these species respectively live would 
cause their local extinction, by making it impossible for them to 
offer a successful resistance to their enemies, the wave-currents. 
Whilst the two species referred to are locally abundant in Torbay, 
Cardium echinatum , the species most abundant, as a rule, on the 
British coasts, and whose spines are of an intermediate length, 
is much less common; for though often abundant in the earlier 
stages of growth, even undersized specimens are rare compared 
with C. acideatum and G. tuberculatum , E 1 either the very soft 
nor the very hard sand seems to suit it. 

In past ages, as evidenced by the raised beach on the islet 
known as the Thabclnr, the dominant cockles of the locality were 
neither C. acideatum nor C. tuberculatum , hut C. echinatum and 
C. edule. There is plenty of geological evidence that in those 
days the sandstone cliffs were far more extensive than now, and 
the supply of sand, in consequence, more abundant; and we 
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seem to have a ease in point of the prevalence of particular 
species of shells being influenced by wave-currents acting on 
sea-bottoms that do not remain constant in constitution and 
character. 


Preliminary Account of the Development of the Lesser Veever- 
Fish, Trachinus vipem. By Geobge Bkooic, JLL.S. 

(Bead 1st May, 1884.) 

[Plates IIL-YL] 

The observations on which my paper is based have been made on 
eggs laid in my aquarium by fish which I have had in the tanks 
over two years. The conditions under which the development 
was carried on will not therefore be normal, and the direct rays 
of the sun were never allowed to fall on the eggs, as would be 
the case in nature. 

The eggs of Tmchinus viper a are laid in the summer. I have 
had them as early as April, both last year and this, as floating 
eggs. Dead eggs have been found at the bottom of the tanks in 
March. The eggs found in April were very few, and often, not 
fertilized. It was not till the 6th of June that they began to 
show in any numbers, and with but a small proportion of unfer¬ 
tilized ones. They continued to be laid at intervals of throe or 
four days during June and July; but the batches laid during 
the last few days of July were again few in number, and with a 
large proportion of unfertilized ova amongst them; and no ova 
were found in August at all. 

The egg of Trachinus vipera is about 1*32 millim. in diameter, 
of a beautiful pearly white, and quite translucent, and contains 
from 20 to 30 small oil-globules which cause it to float on the 
surface of the water. These oil-globules are scattered over the 
upper hemisphere of the yolk, and lie between it and the vitel¬ 
line membrane. They vary in size from T2 to '*03 millim. The 
oil-globules cause the egg to float with the germinal disk down¬ 
wards, so that the embryo is developed on its back, so to speak, 
and it is not until some time after hatching that the young fish 
is enabled to swim with the ventral surface downwards. 

Eggs freshly extruded from the ovary are not spherical, as the 
egg-membranes are larger than the yolk, and appear wrinkled 
until the breathing-cavity ” gets filled with water, and it is 
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then that the egg rises to the surface. Although the number 
and size of the oil-globules is variable, this is only within 
certain limits ; and I have never found an egg of Trctcliinus with 
only one large oil-glob ale, as appears to be the rule with the 
majority of other species of pelagic eggs hitherto described. 

The eggs are laid in the night; but at what time I am 
not certain. We have watched the fish up to 1 a.m., and 
resumed watch again as early as 5 A.M., but have never been 
able to catch them in the act of ovipositing. They are pro¬ 
bably laid in the very early hours of the morning, just before or 
after daybreak, as we always found them well advanced in the 
segmentation stage by even 5 a.m. I have this year, however, 
had an opportunity of studying the segmentation process from 
its commencement, in a few eggs laid in the beginning of April 
and at a temperature 9 or 10 degrees lower than at their normal 
time of appearing last year, and consequently considerably re* 
tarded in development. The eggs, being at the surface of the 
water, are naturally more affected by the temperature than would 
be the case otherwise • so that in order to estimate fairly the rate 
of development the temperature of both room and water must be 
taken into account. The temperature of the water in my aqua¬ 
rium varied during the months of June and July from 51 to 58 
and 60, and that of the room from 51 to 02, and during the last 
two days it went up to 65. 

A comparison of the various times at which the embryo deve¬ 
loped certain organs or structures made in various batches of 
eggs at various temperatures, showed that a difference of about 
2 degrees would retard or accelerate from 9 to 12 hours in the 
early stages, and a whole day for hatching. I propose, however, to 
leave the consideration of this part of my subject to a future paper, 

Egg-Membranes .—In the fertilized floating ovum the follow¬ 
ing investing membranes can be distinguished 

(1) An exceedingly thin membrane showing only as a fine line 
under the 1-inch objective, hyaline and apparently structureless 
and non-perforate. This is the vitelline membrane according to 
the definition of Balfour. 

(2) Within this, and occasionally separated from it bv a space, 
is a much thicker membrane, the zona radiata ; but I have made 
no observations on its structure. This is separated from the 
yolk by a space, the “ breathing-chamberof Hansom, which is 
only small in the species under discussion. Kyder describes only 
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one membrane (the zona radiata) in the Spanish Mackerel, as 
also Messrs. Kingsley and Conn in the Cunner. The outer 
membrane may indeed be only an outer layer of the zona radiata; 
but it is easily separated and made prominent by the use of 
reagents. Balfour (‘ Comp. Embryo!/ i. p. 50) says that <£ in 
osseous fishes the vitelline membrane is usually either absent, or 
may perhaps in some instances, e. g* in the Perch, he imperfectly 
represented. In the ripe ovum of the Herring there is a distinctly 
developed membrane exterior to the zona radiata , which is pro¬ 
bably the vitelline membrane.” A vitelline membrane docs not, 
however, appear to have been usually recognized in pelagic 
teleostean eggs. 

The oil-globules scattered over the upper hemisphere are 
situated inwardly to the zona radiata, and sink into little pockets 
pushed into the yolk from its surface. These two membranes 
may also be distinctly seen in the unfertilized egg ready for 
extrusion taken from the body of the fish ; hut they are then in 
a relaxed and shrivelled condition. After the closure of the 
blastoderm at the caudal end of the embryo, the yolk becomes 
invested by another membrane, which is termed by Eyder the 
“ epiblastic sac,” the origin and development of which will be 
discussed in its proper place. 

The zona radiata appears to become thinner as development 
proceeds. 

Micropyle .—I have several times seen the circular micropyle 
opening in the zona radiata . It seems to be surrounded by a 
depression on the outer surface of that membrane, causing a 
slight protuberance on the inner surface. 

Sect. 1 . Segmentation Stage to Formation of Blastodermic Rim, 

9 x.m. In the newly laid ovum the germinal disk is not distin¬ 
guishable until the first furrow begins to form, faint at first, 
then forked at each end (fig. 1); and the forking may be seen 
gradually creeping round until the first two cells are formed, as 
shown in fig. 2. This takes about an hour to accomplish; and the 
first furrow is then very thick and distinct, the outline, of the cells 
gradually shading off as it recedes from the furrow until on the 
opposite side it is only barely visible. Somewhat later this out¬ 
line becomes more sharply defined. When first formed the two 
cells of the disk are about *35 millim. in diameter each* but 
these increase in size to *41 millim. before any f urther subdivision 
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takes place. The nuclei in the first two cells could not be dis¬ 
tinctly made out; but at about 11.15 a.m. a second furrow (fig. 8) 
began to appear at right angles to the first. Each furrow begins in 
the centre and extends outwards, deepening more rapidly at its 
origin, so that the furrow is complete at the inner margin of the 
cell before it has reached the outer (fig. 5). When the furrow 
reaches (about 11.45 a.m.) the outer margin, the latter becomes 
indented, and the four-celled stage is then fully marked out as 
shown iu fig. 4; and two minutes later nuclei appear, but are 
only faintly visible in this stage. At 12.50 p.m. the nuclei had 
completely disappeared, and the blastodisk had become almost 
square. At 1.10 the segmentation-furrows were beginning to 
form in the same general direction as the first furrow, but some¬ 
what at an angle with it (fig. 5). At 1.35 the eight-celled stage 
was completed, as in fig. 6, with the nuclei again visible. By 
2.80 the nuclei had again completely disappeared; and at 2*40 
new furrows made their appearance at right angles to the pre¬ 
vious (fig. 6). At 2.55 the sixteen-cell stage was complete, hut 
the nuclei did not appear until ten minutes later, and in this 
stage are very distinct (fig. 7). The nuclei had again disappeared 
at 3.85 ; and from this time the segmentation is not quite regular. 
The first cells to divide are the two centre ones on each side, 
next the corner cells, and afterwards the four central cells ; hut 
the whole process only occupies 15 to 20 minutes, and this time 
the four central cells no longer divide vertically, but in a hori¬ 
zontal plane so as to form two layers. From this point it is 
difficult to follow the process of segmentation, the outlines of the 
cells being too confused through overlapping. The disk is now 
almost circular, and has a diameter of about *73 millim. Two 
hours later segmentation had progressed rapidly, particularly in 
the centre, where the cells were at least four rows deep. About 
this time free nuclei make their appearance in the “ nuclear 
zone,” and free cell-formation takes place. In two hours’ time a 
first row of these free cells has been formed round the disk, and 
there are a few isolated cells of a second row (fig. 8), A little 
later a partial side view of the egg showed that the cells of the 
“ nuclear zone ” had pushed their way partly under the outer 
edge of the blastodisk. Three hours later it is found that seg¬ 
mentation has proceeded; but there is still no increase in the 
diameter of the blastodisk, which is now quite circular. The 
disk has now the appearance presented in fig. 9. There are three 
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rows of nuclei around the disk ; hut the outline of cells cannot 
he made out. These nuclei in the majority of ova are fairly uni¬ 
formly distributed, though not with the geometric precision of 
KupfFer’s figure (“ Beobaeht. ii. d. Eutw. d. Knoehoiifxsche/’ 
Schnitzel Archiv, Bd. iv. Taf. xvi. fig. 1). Later on considerable 
irregularity begins to show itself, which will be referred to in 
its proper, place. The blastodisk at this stage is almost flat on 
the under surface, or perhaps very slightly convex, and lias 
perceptibly increased in thickness at the centre. There is no 
material change in the blastodisk 12 hours later; the “ nuclear 
zone, 55 however, has altered considerably. The zone has in¬ 
creased in width, the nuclei (which are very distinct) have 
increased considerably in number, and are now most irregular 
in their arrangement; so much so that it is impossible to distin¬ 
guish a series. The majority of nuclei are in pairs ; but here 
and there are clusters of three and four, in some cases four 
arranged in a chain. This is possibly a consequence of the sub¬ 
division of the nuclei. About 30 hours after the first furrow is 
formed the blastodisk begins to extend over the yolk; it also 
becomes thinner at the centre, and is now concave on the under 
surface, No trace of the segmentation-cavity is yet to be found, 
nor does there appear to be that stratification in the cells which, 
as described by Messrs. Kingsley and Conn, is the case in the 
embryo of the Gunner. About hours later the first beginning 
was noticed of the rim which ultimately forms the boundary of 
the segmentation-cavity. It showed itself on a surface view of 
the underside of the blastodisk as a short line rising a little 
within its margin, this liue gradually extending itself parallel 
with the blastodisk margin in each direction until about 3 hours 
later the outline was sharply and definitely marked out all round. 
The blastodermic ring thus formed is a little broader at one point 
whence the future embryo will develop (fig. 10). Diameter at 
this stage *88 miliim. No separation of the subjacent cells from 
the blastodisk to form the segmentation-cavity has yet taken 
place, and its origin will be considered in the next section. 

The so-called invagination of the hypoblast is very clearly 
made out, in optical section, as at first a single layer of cells 
sharply defined in the upper and lower limits of layer (fig, H). 
The origin of this layer in teleostean fishes is not clearly under¬ 
stood. According to most recent investigations, Hermeguy 
(Comptes Bendus,. xcv. 1882, pp. 1297-1299) maintains that this 
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invaginated hypoblast arises in the Trout by an involution of the 
nervous layer of the epiblast, and that the epidermic layer ends 
on the surface of the yolk, taking no part in the process. On 
the other hand, Messrs. Kingsley and Conn maintain that in 
the Gunner the “ epidermic layer ” only of the epiblast takes part 
in the invagination. According to Balfour, in smaller teloostean 
eggs the nucleated cells of the intermediary layer form the hypo¬ 
blast. Without the aid of sections it is impossible to tell posi¬ 
tively what really does take place; and the difficulty of preserving 
and hardening pelagic eggs in this stage is well known. I am, 
however, inclined to think that Henneguy is right, and that the 
invagination observed in optic section in the living egg is an 
inward folding of the lower layer cells of the epiblast. The cells 
thus formed are, to begin with, in a single layer only, the outline 
of which, top and bottom, is very well marked, but the cells 
themselves are not columnar as described by Kingsley. 

Intermediary Layer =Parablast of Klein.—My observations 
confirm Van Bambeke’s and Klein’s figures and descriptions as 
regards the presence of a thickened peripheral layer or welt, the 
“ nuclear zone ” of KupfFer. This thins off under the blastodisk, 
and also gradually becomes indistinguishable as it passes away 
from the blastodisk round the yolk. Very early in the segmen¬ 
tation of the disk, certainly as early as the eight-cell, stage, and 
probably earlier, there is visible around the disk a granular zone, 
the largest granules being nearest to the disk, and becoming 
finer and finer further away. This is a prominent zone in the 
sixteen-cell stage (fig. 7), and it is in this zone that the free cell- 
formation already described takes place. A cellular structure 
has certainly been traced under the rim of the blastoderm, but 
not far, probably only so far as the thickened portion of the 
blastodermic rim extends. There is, however, nothing in the 
intermediary layer under the disk corresponding to the median 
lens {lentHie) described by Van Beneden. 

Retardation of £hi& Stage .—The development described up to 
the present was observed in April at a mean temperature of 
49° h\; whereas the later stages were observed in July at a 
mean temperature of 60° B. Thus the rate of development in 
this section is altogether out of proportion to the remainder; but 
I have had to avail myself of these earlier observations, because 
in the hot summer weather the eggs laid during the night were 
well advanced in the segmentation stage by 7 a.m. ; and thus I 
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hare no record of the early segmentation at higher temperatures. 
The difference is somewhat as follows :—Whereas at 49° F. it 
took 2g days for an egg to advance from stage of fig. 9 to that 
of fig. 12, at 60° E. this was accomplished in 22 hours. 

Sect. 2. From the fust Formation of the Fmbryo to the Closure of 
the Blastopore. 

The embryonic area encroaches considerably further on the 
segmentation-cavity than is shown in fig. 10 before the first traces 
of the embryo make their appearance. Shortly before this takes 
place semidetached and quite detached cells make their appear¬ 
ance about the apex of the embryonal shield. These cells rarely 
have a rounded shape, but are mostly more or less angular, and 
often have a pointed prolongation. These detached cells, so far 
as I could make out, are lying loose on the floor of the segmen¬ 
tation-cavity. This, however, is here so shallow that they 
appear to fill up the whole area in an “ optical section,’ 5 and 
cannot be made out clearly in this way. Can these be cells 
pushed up from the intermediary layer to take part in the forma¬ 
tion of the alimentary tract, as suggested by Kingsley is the 
ultimate purpose of the intermediary layer P or are they detached 
cells from the invaginated hypoblast or lower layer cells ? As 
the embryonic shield encroaches on the segmentation-cavity, the 
latter becomes shallower as well, until after the embryo forms 
and the blastoderm extends still further it becomes, as at first, a 
mere fissure of separation between the blastoderm and the inter¬ 
mediary layer. Kyder (‘Bull. TJ.S. Eish. Comm.’ i. p. 147), quoting 
from an earlier paper in 4 Forest and Stream/ asserts that the seg¬ 
mentation-cavity does not disappear at a very early stage of em¬ 
bryonic life, as Balfour and others supposed, hut that it “ is filled 
with fluid, and grows with the growth of the germinal disk, as 
the latter becomes converted into the blastoderm, and does not 
disappear until some time after the embryo has left the egg as a 
young fish, after remaining as a space around the yelk-sac as long 
as a vestige of the latter remains.” My observations appear to 
confirm the view taken by Kyder. An optical section made 
after the blastoderm has already crossed the equator of the egg 
is given in fig. 14, where it will he seen a double line runs forward 
from the head end of the embryo to the thickened rim, enclosing 
a cavity which Kyder says is filled with fluid. This double line, 
with its enclosed cavity, follows the course of the blastodermic 
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rim as it extends over the yolk, until the latter is completely 
enclosed. The application of reagents, by bringing about a 
shrinking of the yolk, causes the outer membrane to separate 
further from the inner or infermediary layer which remains 
attached to the yolk. This shows that a fissure still exists 
between the two layers ; indeed it can he traced all through the 
embryonic life so long as the yolk-sac persists. The distance 
between the two membranes of this cavity becomes more pro¬ 
nounced in the newly hatched embryo (fig. 27). I have also, 
as shown in fig. 14, traced a prolongation of the segmentation- 
cavity beneath the fore part of the head ; but have not satisfied 
myself that it is pushed forward to form the pericardiac cavity, 
as is maintained by [Ryder; although later stages seem to support 
this view. If the cavity really does extend so far, the line formed 
by its two membranes under the hind portion of the head is . o 
minute in the living egg as to look single only. In the newly 
hatched embryo, however, part of the yolk has been absorbed, 
and the heart then shows clearly in the same cavity as is continued 
around the yolk, 

Kingsley and Conn, in the text of their paper, combat Kyder’s 
views on this point altogether, but add, in a footnote, that later 
studies make them more inclined to accept them, at any rate 
partially. 

The first step towards the formation of the embryo is the 
appearance of a faint streak, the keel, in the median line of 
the anterior portion of the embryonal shield. This keel 
lengthens, and becomes club-shaped as the embryonal area 
encroaches on the segmentation-cavity. As the development 
advances, the anterior portion of the keel is seen to widen, and 
the outline becomes spathulate. This is caused by outgrowths 
springin g from the keel, one on each side, to form the optic lobes. 
At first these only appear as slight swellings, but soon a curved 
line makes its appearance on each side, marking the angle formed 
by the optic lobes with the keel. By this time the growing 
blastoderm has already passed the equator of the egg. The optic 
lobes begin to be segmented off before the protovertebrae form, 
and the process is completed about the time four or five proto¬ 
vertebrae are visible. The lumen begins to show before eight 
protovertebrm are formed, and before the blastodermic ring has 
closed. 

The division of the fore part of the medullary cord into fore, 
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mid and hind brain shows itself before the optic lobes are seg¬ 
mented off, and is well marked at the stage of four or five proto- 
vertebrae. The fore brain seems to be marked off from the 
posterior portion first, then the posterior portion is afterwards 
divided into mid and hind brain. About the time that the optic 
lobes are fully segmented off, a lumen appears in the mid brain 
and almost simultaneously one in the fore brain also, while that 
in the bind brain develops more slowly, not appearing till 8 proto- 
vertebrae are formed, or even later. 

The exact time at which the notochord appears was not noted, 
but it was already a well-marked feature by the time the optic 
lobes were outwardly marked out from the keel, when it is to be 
seen extending well up to the eye-lobes. Posteriorly it widens 
out, and its cells seem to merge insensibly with those of the sur¬ 
rounding tissue; at least, I have not been able to trace it quite 
up to the edge of the blastoderm. 

Jlingsley and Conn state that the notochord originates in the 
hypoblast, that it is then pushed up through the mesoblast, divi¬ 
ding the latter into two lateral plates. I have not been able to 
verify this statement up to the present. When first observed, 
the notochord appeared rather flattened in transverse section, 
and the lateral mesoblastic plates quite distinct. 

With the separation of the optic lobes, the two tracts of meso¬ 
blast begin to be divided into somites. The first traces of proto- 
vertebrae were observed after about sixty hours’ development, and 
after the formation of Kupffer’s vesicle. 

The thickening of the epiblast forming an invagination for the 
eye-lens has been observed as early as in embryos with three 
protovertebrse, but more generally when the embryo possesses 
about six proto vertebra. My observations of its further de¬ 
velopment and the separation of the lens were but a confirma¬ 
tion of what is already known on the subject. 

It was difficult to make out the auditory vesicles during the 
process of invagination, and one only began to recognize them 
clearly by the time the process was completed. Invagination 
seems to begin, however, very soon after that for the optic 
lenses, and they are fully marked off, as shown in fig. 19, by about 
the stage of eight protovertebrse. The lenticular body has an 
amber tint. About the time that the eye-lenses first show traces 
of invagination, a broadening out of the tissue on each side of the 
bind brain is seen to begin ; the embryonic border (Embryonal- 
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saum of Ehipffer), which lies outside this, again widens also, 
and often assumes a pointed form. Probably this widening is 
the result of the invagination to form the auditory sacs; hut I 
could not make out clearly what was going on until the process 
was completed. The nasal pits appear also to originate about 
this time. 

Kupffer’s vesicle (postanal vesicle of Balfour) appears shortly 
after the optic lobes are formed, soon after the growing blas¬ 
toderm has passed the equator of the egg, and therefore a con¬ 
siderable time before the closure of the blastopore. I have not 
been able to detect the slightest relation between it and this 
closure, although it certainly increases rapidly in size at the 
period when the rim is nearly closed, and attains its maximum 
development soon after the closure. It arises before any proto- 
vertebrse are formed, and at the time of its disappearance there are 
seventeen or eighteen somites. Its proximate origin is signalized, 
as Kingsley and Conn state, by the appearance of a few granules 
which draw together, and shortly afterwards the vesicle is seen 
on optical transverse section as a very flattened lenticular body, 
amber-tinted, and which, at its first appearance, seems solid. 
Kingsley states that Kupfter’s vesicle arises in the Gunner 
when the blastoderm has covered over three quarters of the yolk, 
and after many protovertebrse have been formed. This is con¬ 
sequently at a much later stage iu Trachinus . Ryder has, in 
different species, noticed the first appearance of this vesicle at 
periods varying from the time when the blastoderm covers three 
quarters of the yolk up to nearly when the closure of the blasto¬ 
pore takes place. In the Ti*out it appears when the blastoderm 
has just passed the equator, and in the Perch it does not appear 
until after the closure of the blastopore. 

About, or shortly after, the formation of protovertebrae, free 
pigment-spots make their appearance, scattered irregularly over 
the embryo. These increase in number and size until, at about the 
time the heart begins to pulsate, they assume a stellate form. 
They do not seem, however, to develop exactly pari pam& with 
the embryo ; at times they are slightly accelerated or retarded. 
The assumption of the stellate form may also be either before or 
after the heart begins to pulsate. Kingsley found that in the 
Gunner they arise at the same time as the protovertebrse. 

The expanding blastoderm continues to grow over the yolk, 
until gradually it leaves a mere pore enclosed by the thickened 
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rim of the blastoderm, the axis of the embryo terminating 
posteriorly on its anterior edge. This pore is ultimately seen to 
close up, or at least apparently, and nothing left but a thickened 
patch. This blastodermic pad is, as may be seen from the 
account of its formation, composed of all that remains of the 
thickened rim of the blastoderm after it has encircled the yolk, 
and will, as pointed out by Kupffer, His, and Ryder, enter 
largely into the formation of the tail, which we shall presently 
see sprout oat in continuation with the axis of the embryo. As 
Ryder points out, this blastodermic pad may be considered a 
true tail-swelling. At the time of closure of the blastopore 
nine or ten protovertebrse are formed, and the tail end of the 
embryo is somewhat spatliulate in shape. The widened part in¬ 
cludes the notochord, with an unsegmented plate of mesoblast 
on each side. It is still impossible to trace the notochord to the 
extreme posterior edge of the embryo. 

We have now brought our consideration of the development of 
the embryo up to a stage when there are nine or ten proto- 
vertebrae. The invagination of the eye-lenses has progressed but 
slowly. The auditory vesicles, however, have been fully closed in, 
and the nasal pits are formed. The brain is now divided into the 
three embryonic regions, and a lumen has appeared in all three, 
although one does not show itself in the spinal cord until 
later. 

The optic bulbs have become fully differentiated and the 
lumen has appeared. 

Kupffer’s vesicle has nearly reached its maximum development 
and the pigment-spots are well established. 

Sect, 3. From Closure of the Blastopore to the Pulsation 
of the Heart . 

The first important developments after the closure of the 
blastopore are the formation of the heart and of the alimentary 
canal, and both seem to arise at the same time, on the closure of 
the pore or immediately after it. The heart begins as a small patch 
often distinguishable by its light amber colour. The patch is 
situated a little to the right of the central line of the embryo, as 
seen ventraHy, and almost beneath the hind brain, and was most 
readily noticed on a side view. It has been found as early as the 
stage when eight protovertebrsa are formed (the blastopore being 
closed), but is usually first distinguishable at a stage when there 
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are eleven or twelve protovertebrae. In tlie side view it is seen 
as a thickening beneath the embryo (see fig. 20). I found it 
difficult to get a clear view of the changes taking place in this 
patch in the living egg, and can add nothing from this point of 
view to its development. Many of the cells are, however, so far 
as I can make out, budded off from the mesoblastic roof o£ the 
cardiac cavity, just as Byder describes, and then grow down and 
come in contact with the floor of the cavity. Messrs. Kingsley 
and Conn observed the same process of development in the 
Gunner. The heart is solid at first, but a lumen afterwards 
develops when it lias reached the floor of the pericardiac space. 
The heart is only a simple hollow cellular tube at the time it 
commences pulsating, and has its broad venous end closely 
applied to the vitellus. The first pulsations, faint and somewhat 
intermittent, were observed at the stage of about twenty proto- 
vertebrse, and about the same time the first spontaneous move¬ 
ments of the embryo have been noticed. The venous end of the 
heart is somewhat funnel-shaped, and remains applied to the 
vitellus up to the time of hatching. No blood-corpuscles nor 
circulation is visible up to three or four days after hatching. The 
observations of Eyder and Kingsley and Conn seem to agree with 
my own on this point—no vascular system has been found up to 
a considerable time after hatching. Byder found that in the 
Spanish Mackerel the aorta only begins to develop 10-20 hours 
after hatching, the whole development up to hatching only 
occupying 24 hours. I therefore conclude that I have not been 
able to keep my embryos long enough to follow the development 
of the vascular system. This seems in strange contrast with 
observations on non-pelagic eggs, which usually show a very 
marked circulation, both in the embryo and around the vitellus, 
a considerable time before hatching. 

Intestine *—On the closure of the blastopore, and when Kupffer’s 
vesicle is at its maximum development, a thin layer of granules 
extends from the vesicle to the blastopore, which is either the 
homologue of the postanal gut or of the neurenteric canal. If 
Balfour is correct in identifying Kupffer’s vesicle with postanal 
vesicle of Elasmobranchs, this layer of granules should represent 
the first formation of the neurenteric canal, and the anus should 
be formed at a point anterior to the vesicle. The mesenteron is, 
however, developed from the granular band forwards, and after 
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Kupffer’s vesicle lias atrophied the anus seems to be formed 
pretty nearly at the same point; but I have not been able to make 
out clearly the relationship between Kupffer’s vesicle and the 
mesenteron. 

General advance .— At the time of closure of the blastopore 
the brain was already marked out into its three regions, and a 
lumen had developed in them. Shortly afterwards a lumen is 
seen extending through the whole length of the eerebro-spinal 
cord, and before the heart has begun to pulsate the hind brain 
has been further differentiated, in that the cerebellum has been 
fully separated off from the medulla oblongata. The nasal pits 
are now large and well defined. The inner lens of the auditory 
capsule has increased in size, become hollow, and simultaneously 
with the pulsation of the heart the otoliths make their ap¬ 
pearance. The lenses have become fully separated from the 
optic bulbs. The pigment-spots have assumed a stellate form. 
The first rudiments of lobes to form pectoral fins may he found 
just before the heart begins to pulsate. Generally also the tail 
has commenced its growth, and the first folding of the epiblast 
to form the caudal fiu is an accompanying phenomenon. 

Sect. 4. From the Pulsation of the Heart to the time of Hatching. 

Liver and Pancreas .—As the mesenteron increases in size a 
lumen arises throughout its course and extends quite into the head. 
At the beginningof the sixth day of development a ventral swelling 
makes its appearance in that part of the mesenteron lying be¬ 
tween the rudimentary pectoral fins—the first rudiment of the 
liver. This becomes more marked as the tail curves round the 
yolk, and about the end of the seventh or beginning of the 
eighth day, the liver presents a lobulated character. Before this 
time, however, another organ, the pancreas (fig. 28), makes its 
appearance on the dorsal side of the intestine, and slightly poste¬ 
rior to the origin of the liver. It appears soon after the liver 
arises, and towards the end of the sixth day, as a pocket pushed 
out from the mesenteron. The mesenteron, up to period of out¬ 
growth of the liver and pancreas, was straight, but increasing size 
of these two organs, as well as of the mesenteron itself, causes 
the canal to take an S-sbaped form, and this becomes still more 
involved as development proceeds. 

The proctodeum seems to arise rather late in development, I 
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have not been able to trace it through all its phases. A strand 
of cells extends from the point where the future anus will open, 
upwards and inwards to meet the mesenteron, and the proctodeum 
is probably invaginated along this short strand of cells, but no 
lumen is formed up to at least four days after hatching. The 
constriction in the alimentary canal which is shown in figs. 27 <fc 
29 is not, as might be at first supposed, evidence of the junction 
of the proctodeum and the mesenteron. It is in reality a fold in 
the mesenteron itself produced by a bending down of its apex 
in consequence of the development of the embryo, and is more 
marked in some individuals than in others. It perhaps may be 
said to mark off the cloacal part of the mesenteron. The mesen¬ 
teron, which has widened out up to the point where the liver 
arises, suddenly narrows, as seen in side view, and extends as a 
comparatively narrow tube into the region of the head. The 
changes which take place in the respiratory section of the mesen¬ 
teron are exceedingly difficult to follow in the living embryo, 
owing to its being curled up within the shell, and I propose to 
leave a discussion of this portion until I have made an investi¬ 
gation of stained specimens and sections. 

The invagination of the stomodeum does not seem to take place 
until after the embryo has left the shell. Three pairs of bran¬ 
chial clefts were observed on the eighth day. The first pair, the 
hyomandibular , is developed about the time the heart begins to 
pulsate. 

The heart has the simple form shown in fig. 21 when pulsation 
first begins, and the lumen is not very well marked. Its wider 
part indicates where the future venous end will be. Its develop¬ 
ment and separation of a ventricle will best be understood by a 
comparison of figs. 19-26. 

The eyeballs begin to be pigmented some hours before the 
first specimens of a batch are hatched, and those which are 
hatched out later have them fully and darkly pigmented before 
leaving the egg. 

After the blastopore has closed, the tail is developed as a free 
prolongation of the vertebral column; and as soon as it has fairly 
left the yolk, the first folding of the epiblast to form the conti¬ 
nuous embryonal dorsal and ventral fin is to he seen. After the 
pulsation of the heart begins, the development of the tail is more 
rapid, and its gradual extension over the yolk will be easily fol¬ 
lowed by a comparison of the accompanying figures, up to the 
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point where the apex is hidden in ordinary views behind the 
head. 

The areas where the embryonal pectoral fins are to develop are 
at first granular patches situated on each side about the level 
where the diverticulum of the liver arises. Within the area of 
each patch, a little later, a longitudinal ridge-like thickening of 
the epiblast is pushed out, which gradually extends into a fin. 
The ventral fins are formed in a similar manner somewhat later. 
The position of these fins, at first parallel to the notochord, after¬ 
wards at a considerable angle to it, will best be seen from the 
figures. After hatching, the bases of both pairs of fins are drawn 
down ventrally, and as the yolk-sac becomes absorbed, the fins 
lie closer to the body. 

No detailed observations have been made on the development 
of the excretory organs and genital ducts. The vesicle near the 
anus which develops into the urinary bladder (u.v.) was first 
noticed on the seventh day. Its appearance at time of batching 
is shown in fig. 27, with the commencement of the Wolffian duel 
(- w.d .) leading from it. 

The young fish generally begin to hatch out on the tenth day ; 
somewhat accelerated individuals and hatches on the ninth, and 
slightly retarded ones not till the eleventh day. Young fish of 
the same hatch would continue to hatch out at intervals for two 
or three days afterwards. The young fish, for some hours after 
hatching, lies on its side, or more often quite on its back, but be¬ 
gins to right itself as the large yolk-sac is absorbed. The length 
of the newly hatched embryo is 3*5 millim. The mouth, which is 
only indicated by a slight depression in the newly hatched em¬ 
bryo, is well formed, and the jaws have a slight motion 24 hours 
afterwards, and by this time also the yolk-sac has become entirely 
absorbed. 

Although I have been able to keep some specimens a week after 
batching, further development was slight and probably abnormal, 
as I never succeeded in feeding any of the young fish. 


Summary. 

The egg of Trachims is about 1*32 millim. in diameter, and 
contains from 20 to 30 small oil-globules, thus differing from the 
majority of floating fish eggs hitherto described. 

In the unfertilized egg a vitelline membrane is easily distin- 
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guishable, but afterwards this comes in close contact with the 
zona radiata, and often requires the action of reagents to show it 
properly. 

My observations appear to confirm those of Henneguy, that 
the invagination observed in optic section in the living egg is an 
inward folding of the lower layer cells of the epiblast, and that 
afterwards the alimentary tract is built up from this layer, to¬ 
gether with materia] derived from the intermediary layer. This 
point cannot, however, he settled definitely without a careful 
examination of sections of this stage. 

My observations confirm those of Eyder as to the nature 
and persistence of the segmentation-cavity, and in this respect 
pelagic teleostean eggs seem to differ from all others hitherto 
described. 

Although the heart appears early on the fourth day, its venous 
end remains closely applied to the vitellus up to several days after 
hatching, and I have not been able to find any vascular system 
either in the embryo or in the vitellus up to 14 or 15 days after 
development begins, that is 4 or 5 days after hatching. In this 
respect the observations of Eyder and Kingsley and Conn agree 
with my own, although in non-pelagic teleostean eggs an elaborate 
circulatory system is developed both in the vitellus and in the 
embryo a considerable time before hatching. 

I have nothing new to record in the later stages of develop¬ 
ment. The liver and the pancreas arise as little pouches budded 
off from the mesenteron ; the proctodeum arises late, but is well 
formed at the time of hatching. The stomodeum does not appear 
to develop until the embryo has left the shell. The young fish 
usually hatch out on the tenth or eleventh day after impreg¬ 
nation, the early ones with little pigment on the eyes and body, 
the later ones with the pigment much more developed. 


DESCRIPTION OF THE PLATES. 


Lettering used throughout Plates. 


b. c. = breathing-chamber. 
h. = hypoblast. 
b. = blastoderm. 
s, c. = segmentation cavity. 
h. r. = blastodermic rim. 
l\ — keel 


o . I . ~ optic lobes. 

a. s. = auditory sacs. 

Jc. v. = Kupffer’s vesicle. 

b. p. = blastopore. 
h. — heart. 

e. s, = embryonic shield 
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y. — oil-globules. 
v. = vitelline membrane. 

n. z. = “ nuclear zone 55 of Kupffer. 

n. = notocorcl. 
y>. e. = pericardial sinus. 

I. — liver. 

g. r. = zona radiata. 

y- = 

«,t'. = protovertebra 1 ;. 
jp./. = pectoral fin. 

■v. /. == ventral fin. 

/. 5. = fore brain. 


I m. b . = mid brain. 
h. b, = hind brain. 

o. = cerebellum, 
v/i. o. = medulla oblongata, 
yy.y. = pineal gland. 
f. s. = pigment-spots. 

m. = mesenterou. 

p. = pancreas. 

n. p. = nasal pit. 

o . y>. = invagination for eye-lens, 
•&. i;. = urinary vesicle. 
w. d. — Wolffian duct. 


.Figures 1-9, 10, 12,13, 15, 16, 19, 21-24 are views looking down on egg as 
floating freely, and, since animal pole is downwards, represent in all cases 
ventral surface of the blastodisk, embryo, &c., as seen through the transparent 
intervening yolk-mass. All the sketches are made from the living egg, and 
changes that might he attributed to death or to effect of reagents are completely 
excluded. 

In Plate III. the darker tint indicates blastodisk proper, and the pale tint 
shading off the intermediary layer. 

In Plate IY. medium tint indicates embryonal shield and structures formed 
from it, embryo proper being marked by a deeper tint, whilst a light tint washed 
over whole marks boundary and extension of the growing blastoderm. 

In Plates V. and VI. embryo proper and its parts are alone tinted; whilst in 
fig. 27 extent of yolk-mass is shown by a darker tint. 


Plate III. 

Fig. 1. Formation of first furrow in the germinal disk. X20. 

2. Appearance when outline of first two cells is formed. X 2(5. 

2 a. Transverse section of above, showing that the first furrow penetrates 
the whole thickness of the germinal disk. X 26. 

3. First formation of the second furrow at right angles to the first, x 26. 

4. Completion of the four-cell stage with nuclei. x26, 

5. Direction of the furrows which divide the four cells into eight, x 26, 

(5. Eight-cell stage after the nuclei have disappeared and the furrows com¬ 
menced which divide the disk into sixteen cells. X 26. 

7- Sixteen-cell stage, complete with nuclei. Outside the disk will be ob¬ 
served the collection of grannies and free nuclei, in which the inter¬ 
mediary layer is developed, x 26. 

8. Later segmentation-stage, in which the blastoderm consists of more than 
one layer of cells, and around the, disk will be seen the first row of the 
intermediary layer cells formed by free cell-formation. X 26. 

ih A little later stage, in which three rows of cells have been formed in the 
intermediary layer; but the outlines of the cells are not distinguish¬ 
able, and the nuclei alone remain to mark the position of each cell, 
x26. ' 
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Plate IV. 

Fig. 9«. Side view of above, as seen floating at the surface of the water. X 29. 

10. Early stage of the invagination process, as seen from beneath: (a) the 

hickened part which forms the shield in which the keel is afterwards 
developed. X 26. 

11. Side view of above. x26. 

12. Embryonic shield well advanced, and just before the keel begins to 
form as a faint longitudinal streak. x26. 

13. Later stage, in which the anterior portion of the embryonic axis is 
defined, and the thickening for the optic lobes is seen, x 26. 

(a?) Posterior end of embryo turned upwards to eye of observer. 

14. The blastoderm has here spread more than halfway over the yolk, and 
with it the segmentation-cavity is carried along, x 26. 

15. Embryo of third day, showing thickening where the auditory sacs will 
be formed. x26. 

16. Embryo later on third day, showing four protovertebixe. X 26. 

17. Embryo shortly before closure of blastopore. x26. 

IS. Side view of part of fig. 17, showing the position of .Kupifer’s 
vesicle, x 26. 

Plate V. 

Fig. 19. Embryo of fourth day, showing auditory sacs, heart, and 16 proto- 
vertebrm. x 26. 

20. Side view of preceding figure. X 20, 

21. Embryo of fifth day. x26. 

22. Embryo of sixth day. x 40. 

23. Embryo of seventh day. x 40. 

24. Embryo of eighth day. x40. 

25- Appearance of the heart on the eighth day. 

26. Appearance of the heart on the tenth day. 

Plate VI. 

Fig. 27. Newly hatched embryo with pigment-spots accurately marked. X 28. 

28. Ventral view of above, showing position of the pectoral and ventral 
fins, as soon through transparent yolk-sac. x 19. 

29. Embryo three days after hatching, x 28. 

30. Dorsal view of above, showing change in position of the fins, and the 
further development of pigment, x 55. 
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On a new Variety (F) of Chama , allied to the 0. arcinella of 
Linnaeus. By Sylvantjs Hanley, F.L.S. 

[Read 19th June, 1884.] 

Among the many novelties added to my collection from the shells 
collected by Admiral Belcher, I descried two specimens which I 
then supposed to be forms of the "West-Indian Oliarna arcinella , 
Linn, Even now, after long observation, I hardly venture to 
pronounce them distinct. 

Yet, whether variety or species, they merit notice ; for although 
the typical form has been frequently and well delineated, 1 know 
no other original figure of this abnormal variety (?) since the days 
of Bonanni, who, in 1684, roughly yet characteristically por¬ 
trayed it in his ‘ Becreatio mentis ’ as from Brazil. It may be 
designated, then, 0 . arcinella, var. Bonanni , or 

C. Bonanni.—T esta Oh . arduelled (Linn.) persimilis, minor 
auteoi quamquam plus ponderosa ; costss radiantes nodoso- 
dentate, hand aculeis longis spinossa, pauciores (circiter 8), 
latiores : intus purpurea. Long. 1 poll. 

Hal) it at. Brazil ? Zanzibar ? Mus. Hanley. 

Its outline is much blunter and rounder than in the typical 
form, and its ribs do not exhibit those long spines which form so 
prominent a feature in that well-known shell. I recognize the 
long-lost form, so coarsely yet so adequately depicted by Bonanni 
in his ‘ Becreatio ? (f. 886), copied by Lister (Hist, t. 855. lower 
£ 192) and Petiver (Pfcerig. pi. 15. f. 389). These figures were 
not originally cited by Lamarck himself as identical with the 
Ohemnitzian 0arcinella (f. 522-3), but were referred to in the 
edition by Deshayes. 

The colour of both individuals was externally whitish; neither 
of them displayed the yellow interior so frequent in the larger 
form; the pustules on the lunula, moreover, seem larger than in 
the latter, which has usually 12 ribs. 

The smaller of my specimens was attached to a worn valve 
of an Area^ that reminds me in its outline of the Peruvian 
G. bremfrom . 

1 have lately seen a specimen attached to a Pectmculm 
ascribed by Beeve to Zanzibar, 
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On Heterolepidotus grandis, a Eossil Pish from the Lias* 

By James V. Davis, E.L.S., E.G.8. 

[Bead 6th November, 1884.] 

(Plate VII.) 

Genus Hetebolepidoetts, JEgerton. 

Head large; snout obtusely conical; maxillary and mandibular 
bones straight; teeth of various sizes, the larger ones strong and 
bluntly pointed, the smaller ones sharp and numerous ; gape 
wide ; pectoral and ventral fins large; dorsal fins remote ; scales 
large, thick, and lustrous, more or less serrated on the posterior 
margins ; abdominal scales small and elongated; tail broad, the 
upper lohe ridged, with strong fulcral scales. (J Egerton.) 


Hetebolepidotus obandis, sp. nov. 

The fossil fish which serves as subject for the following descrip¬ 
tion is a remarkable specimen, measuring 40 inches in length. 
Its bony structure is preserved and well exposed, whilst the 
scales, which are apparently thin, are preserved only in patches, 
principally on the anterior dorsal and ventral surfaces of the 
fish. The head is not well preserved; its component bones are 
disturbed and dissociated. A mass of iron pyrites envelopes the 
bones of the vertebral column from its connexion with the head 
backwards as far as the anal fins, beyond which the vertebrae are 
well defined. 

The particulars following give the size and relative proportions 
of the fish;—- 


Length...... 

Depth behind the pectoral fin .......... 

Depth between the dorsal and ventral fins. 

Depth at the base of the tail.. 

Diameter between the extremities of the 

lobes of the tail . 

Length of the head... 

Occiput to dorsal fin .................. 

Base of dorsal fin .... 

Dorsal fin to base of caudal .... 

Anterior of pectoral fin to ventral. 

Anterior of ventral fin to anal .......... 

Anterior of anal to base of caudal fin .... 


40 inches* 


8 

6 

8*5 


53 

33 

33 


10*5 

8 

11 

5 
10 
12 

6 
7 


33 
33 
33 
33 
33 
33 
99 
■ 39 


A comparison of these measurements with those given by Sir 
Philip Egerton (Memoirs of the Geological Survey, decade xiii 
plate 8), in the description of Heterolepidotus latus , shows that 

21 * 
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tlie latter was a fisli considerably deeper in proportion to its 
length than the present one; and whilst the form of this spe¬ 
cimen was slim and graceful, its fins are longer, more powerfully 
developed for rapid motion than those of H. sanroides, Egert. (op. 
cit. pi. 2). The scales on the dorsal and median surfaces, repre¬ 
sented natural size on my Plate 'VII. fig. 2, are rhomboidal in 
outline: those on the ventral surface are larger and elongated, 
gradually becoming still longer as they near the ventraf line’ 
where the scales are twice as long as broad. The scales are thin 
and apparently flexible, which may account for their not being 
very extensively preserved. They are covered with small postu¬ 
lations on a thin coating of ganoine. Tims, whilst the scales are 
similar in form and possess the distinguishing characteristics 
of the Seterolejndoti, as defined by Sir P. Egerton, they differ 
in being very thin and pustulate. The exposed bones of the 
cranium are also covered with rugose pustulations on the sur¬ 
face of the ganoine. In some instances the pustules attain 
•I inch in diameter. The remaining bones of the head are more 
or less smooth or striated. The lower jaws are 5 inches in 
length, and a number of teeth are scattered about, some of them 
in small patches, indicating that they were closely aggregated on 
the surface of the jaws. The teeth are small, about 1 inch in 
length, conical and pointed. If the fish had a series of larger 
teeth, they have entirely disappeared. The external cranial 
plates are preserved, and the scapulo-coracoid arch supporting 
the large pectoral fins is strong and powerfully built. 

The anterior portion of the vertebral column is unfortunately 
enveloped in iron pyiites ; the posterior part, behind the anal fin 
to the base of the caudal, consists of about 20 vertebras; the 
termination of the column, composed of an additional 9 vertebras 
is deflected so as to enter the upper lobe of the tail, the latter 
having a decidedly heterocereal form. The lower lobe consists 
of 16 rays, which are attached to the under surface of the ver¬ 
tebras by a number of broad, somewhat spatulate and flattened 
hasnial spines, expanding so as to form a rounded termination for 
articulation with a second series of intermediate hones, to which 
the fin-rays are attached. The latter consist of a series of 
jointed ossicles ; the longest rays are 6S inches in length, and 
repeatedly dichotomize. The lower margin of the tail is fur¬ 
nished with a long series of imbricating fulcra! rays. Sur¬ 
rounding, and attached to the caudal vertebra, of which nine 
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ascend almost at right angles into the upper lobe of the tail, 
there are ossicles intermediate between the vertebrae and the fin™ 
rajs. They are smaller in size than those of the lower lobe, and 
extend not only from the ventral but also from the dorsal sur¬ 
face of the vertebrae. The outer fin-rays, springing from the 
extremity of the vertebral column, are the strongest and attain a 
length of over 6 inches ; about 1*5 inch at the base is solid, the 
remaining portion being composed of articulations, jointed at 
very short intervals and divided repeatedly into divaricating 
branches. The dorsal margin of the fin is strengthened by a 
series of fnlcral rays, much larger and stronger than those of the 
lower lobe. They spring from the series of ossicles attached to 
the neural surface of the vertebrae already mentioned, and form a 
strong support to the long fin-rays extending from the termina¬ 
tion of the bony axis of the body. The fuleral ray forming the 
base of the series is 1*3 inch in length; that portion of it im¬ 
bedded in the integuments of the fish is divided into five prong- 
like rootlets, the outermost nearly half an inch apart. The suc¬ 
ceeding fulcra are longer and narrower; and beyond these they 
gradually decrease in size. The whole fin possesses characteristics 
indicating great power combined with the utmost pliability* 

The dorsal and anal fins are supported by strong neural and 
haemal spines attached to the vertebrae. Between these and the 
fin-rays are, respectively, the interneural and interluemal spines. 
The interspinous bones supporting the dorsal fin are about 
T5 inch in length, pointed at the lower extremity, the upper one 
enlarged and rounded, with a cup-like extremity, to form an 
articulated base of attachment for the fin-rays. The latter are 
round at the base, fitting to the interspinous bones ; the ray for 
a length of 1*5 inch is undivided; it has a somewhat sigmoidal 
curvature, and is about T5 inch in diameter. Between the prin¬ 
cipal rays are others of the same length but much thinner* 
Springing from the posterior surface of the base of one ray, they 
approach, and appear to have been attached to, the upper anterior 
extremity of the next. The upper extremity of the major fin-rays 
is enlarged and immediately bifurcates, the bifurcations redividing 
as in the caudal fin. The subdivisions of the fin-rays are jointed 
in a similar manner to those of the caudal fin. The dorsal fin is 
composed of 18 fin-rays' besides the smaller intermediate ones, 
and when perfect would be fully 6 inches in greatest altitude. 
The anterior margin is strengthened by a series of imbricating 
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fulcra! spines. The anal fin is not well preserved, but sufficient 
remains to indicate that it was a strongly built and powerful 
fin. 

The ventral fin is situated opposite to the dorsal. It was sup¬ 
ported by a large pubic bone, a part of which is preserved attached 
to the base o£ the fin. The exact number of rays is not clearly 
defined. They are strongest on the outer or anterior portion 
of the fin, and gradually assume smaller proportions backwards. 
The anterior ray was probably 4*5 inches in length; nearly half 
the length is unjointed; beyond, it is divided by numerous arti¬ 
culations and becomes rapidly divided into numerous filamentous 
branches. The anterior margin of the fin is strengthened by 
numerous imbricating fulcral rays, averaging *5 inch in length, 
and extending 3 inches from the base; they are round in section, 
and being considerably less iif diameter than the fin-ray they 
cluster round it, grouped in a more or less semicircular manner. 

The pectoral fin is composed of 24 rays. The anterior ones 
are 8 inches in length, remarkably strong, and attached by a 
peculiar articulation to the shoulder-girdle. The anterior rays 
of this fin are represented, natural size, by the drawing on 
Plate YII. fig. 3; and a reference to the figure will explain, 
better than words, the form of the joint. The three anterior rays 
are attached by a kind of ball-and-socket joint to a projection of 
the scapular portion of the shoulder-girdle, a second portion of 
which, or bones in connexion with it, which may be the equivalents 
of the carpal bones of the bony fishes, descends towards the 
posterior portion of the fin and supports the remaining fin-rays. 
The fin-rays are simple and undivided to one third their length 
from the base, beyond which they are articulated and dichotomize 
repeatedly. A number of small imbricated rays are attached to 
the anterior fin-rays ; compared, however, with those of the other 
fins they are small and inconspicuous. 

The genus Heterolepidotus was instituted by Sir Philip 
Egerton for the reception of fishes in many respects closely 
related to Lepidotus, Ag., but differing from that genus in their 
dentition, and more especially in the form and arrangement of 
the scales of the body. In Lepidotus the scales are uniform in 
size over the whole surface of the body; but in Heterolepidotus 
the scales on the ventral and abdominal surfaces of the body are 
greatly elongated and much resemble the long and narrow scales 
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of J lugnathm on the same region of its "body. The teeth of 
Lepidotus are of two kinds—obtusely pointed and uniform in size 
in the jaws, or rounded and palatal like those of the Pycnodonts ; 
in the genus now considered the teeth are numerous, pointed, and 
may vary in size. The specimen described above agrees with 
Egerton’s definition of the genus Heterolepiclotm in possessing 
elongated scales on the ventral region of the body and in having 
sharply pointed teeth, but in this specimen the teeth appear to 
have been uniform in size, and in this respect it differs from either 
of the two species described in the 13th decade of the Memoirs 
of the Geological Survey. The scales also, whilst conforming to 
the generic requirements, are thin and pustulate and devoid of 
serrations on their posterior margin, whereas in those already 
described the scales are thickly coated with ganoine and have the 
margins serrated. In form this example is more nearly related 
to the slim 71 > sauroides from Barrow-on-Soar than to the thick¬ 
bodied JET. lattes of Lyme Regis. The bony skeleton of the spe¬ 
cimen now described is more satisfactorily exhibited than has 
perhaps previously happened, and it exposes some points of con¬ 
siderable interest; amongst others, the attachment of the dorsal 
and anal fins, with the series of well-developed inierspinous 
hones, the peculiar arrangement of the articular apparatus of 
the pectoral fins, and the heterocereal form of the tail. Sir 
P. Egerton considered that the caudal fin of the HcterolepidoM 
was of strictly homocercal form; hut it is evident from this spe¬ 
cimen that the fin-rays are wholly supported from the hsomal 
surface of the spine, and that only the fulcral plates are supported 
from the neural—an arrangement which is the same as that in the 
living Lepidosteus , though the form of the tail in the latter is 
externally diphycercal, whilst that now described is deeply forked* 

Whilst it is evident that in many particulars the specimen now 
described does not clearly coincide with the characters of the 
genus Heterolepidotus as defined by Egerton, it is nevertheless 
undesirable to multiply genera, aud it is proposed to include this 
species in the genus Heterolepiclotm, with the specific appellation 
of grandis . 

The figure of the specimen has been reduced to one third the 
size of the original by Mr® Henry Sykes, to whom I am much 
indebted for the careful and admirable manner in which the 
drawing has been rendered. 

Formation mid Locality. Lias: Lyme Regis. 
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DESCRIPTION OF PLATE VII. 

Fig. I. Heterolepidotus grcmdis , Davis, one third nat. size. 
Fig. 2. Scales, natural size. 

Fig. 8. Anterior fin-ray of the pectoral fin, natural size. 


On some Points in the Development of Motelh mustela , L. 

By Georg-e Brook, P.L.S. 

[Read 6th November, 1884.] 

(Plates VIII.-X.) 

The eggs of If. mustela which I have been enabled to study 
were deposited in my aquarium during the months of May and 
June. They belong to the pelagic group of Teleostean eggs, and 
have usually one large oil-globule which keeps them floating on 
the surface of the water, although in a few cases I have found a 
cluster of from two to eight, or even more. These, however, 
were abnormal forms. Dr. Day, in his £ Pishes of Great Britain 
and Ireland,’ i. p. 815, quotes from the c Zoologist, 5 1879, p. 476, 
the following words of Cornish:—“ The nest wherein the spawn 
is deposited is invariably formed of the Common Coralline, 
Cora,lima officinalis, thrust into some cavity or crevice of a rock 
close to low-water mark.” There must surely be some error 
in this observation, as it is manifestly entirely contrary to the 
nature of a pelagic egg to be retained in a nest. The eggs of 
all the other Ga did re, so far as known, are pelagic, so that there 
is nothing exceptional in those of Motella being so. 

The eggs are somewhat oval in shape, and are not all of equal 
size. The length of the longer axis varies from ‘655 millim. to 
*781 millim., and that of the shorter axis from *640 millim. to 
*716 millim. The shape, however, seems to vary considerably. 
Many are almost globular; and the oval shape seems often to be 
produced by three or four eggs touching on© another. The 
slightest pressure alters the shape of the egg in this species, a 
feature which I have never observed in the egg of Traehinus . 
In normal eggs the single oil-globule is usually about *11 millim. 
in diameter. In those eggs with more than one oil-globule there 
is usually about the same volume of oil as in the large single 
globule, but divided into larger or siAaller globules, according 
to the number. A batch of eggs which were laid on the 28th of 
May had the majority of the eggs with more than one oil-globule, 
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and curiously enough the eggs of this batch showed more irre¬ 
gularities in the early stages of development than any others 
that were observed. In any case eggs with a number of oil- 
globules either developed so irregularly as to die before hatching 
out, or the small oil-globules gradually coalesced to form one 
large one before the embryo left the shell. There was no ex¬ 
ception to this rule, so that directly or indirectly an abnormal 
development of the oil-globules has its influence on the develop¬ 
ment of the embryo. 

The earliest stage observed was that in which the disk is 
divided into sixteen cells. At this time the disk is oval in shape 
and measures about *457 millim. by ’SSI millim. ; but these 
measurements are only approximate, as the form and size of the 
disk varies considerably in different eggs. Sometimes in this 
stage, at others not until the thirty-two cell stage, the disk 
becomes somewhat square in outline, and then measures *441 
millim. in diameter. The. disk is then somewhat concave beneath, 
and its position is as usual a little eccentric. The disk then, with 
increasing cell-division, becomes more and more rounded in out¬ 
line until about five hours after formation of sixteen-cell stage it 
has the appearance shown in section in fig. 1. Here the epi¬ 
dermal layer of the epiblast is well defined, and .the surface of 
the disk lying on the yolk is perfectly flat. 

It is about, or a little earlier than, this stage that the first 
collections of granules and nuclei are observed to form the 
periblast (Agassiz and Whitman *) =parablast of Klein f, In 
this respect the egg of Motella differs considerably from that of 
Traehmus . In the latter a minute collection of granules is to 
be found around the disk, even in the two-cell stage, that is to 
say on the completion of the first segmentation-process. These 
grannies increase in size and number with each segmentation- 
process, until in the sixteen-cell stage they form quite a striking 
feature of the egg, as shown in plate 3. fig. 7 (Linn. Soc. Journ. 
Zool. vol. xviii.). In Motella no such gradual development occurs; 
and it is not until the segmenting disk presents the characteristic 
morula appearance that the first granules are observed. Again, 
in Traehmns the first row of cells forming the periblast is 
always uniform and complete before any cells of the second row- 
are formed; whereas in Motella it is quite usual to find parts of 
a second and third row in their places before the first row is 

* Proc, AmeivAcad. Arts and Sciences, sx (1884). 

1' Quart. Journ. Micr. Sci. xvi. (1870). 
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completed. The nuclei in the periblast of Motelia are also con¬ 
siderably larger in proportion to the size of the cell than is the 
case in Trachinus. 

The exact nature of the so-called invagination-process to form 
the hypoblast was not observed, but an optical section taken 
when this process was well advanced would seem to confirm my 
views of the origin of the hypoblast in Trachinus. Figure 2 re¬ 
presents a surface view of this stage, and fig. 2 a the same as 
seen in section. My opinion at present is that the cells of the 
periblast are pushed under the germinal disk until they cover 
the whole floor of the segmentation-cavity, and that cells ab¬ 
sorbed from this layer and free cells from the yolk contribute to 
a very great extent to build up the invaginated layer, if indeed 
it is not at first formed entirely from these sources. I have dis¬ 
cussed this question more fully in a paper on the “ Origin of the 
Hypoblast ” (Quart. Jo urn. of Micros. Sci. Jan. 1885, p. 29), and 
it will be useless to renew the discussion here. The cells of the 
new layer in Motelia are, however, so much larger than is usual 
in Teleostean ova that their exact position is easily made out; and 
to my mind it seems impossible to maintain that cells so large 
and well-defined in outline could be formed by an involution and 
budding of the tiny cells of the germinal disk, which, under a 
magnifying power of 100 diameters, are scarcely distinguishable. 

The cells in the segregated hypoblast in fig. 2 are very distinct 
and quite sharply defined in outline, while w T ith the same magni¬ 
fying power in Trachinus these cells are indistinguishable. The 
embryonic shield at this .stage is also larger in proportion to the 
size of the egg than that of Trachinus ; and when the embryo 
begins to make its appearance, this shield occupies the greater 
portion of a surface view of the egg. Before the keel can be 
made out, the cells in the centre of the shield become smaller and 
smaller, until, as shown in fig. 8, they can scarcely be made out 
with an amplification of 50 diameters. It is quite evident at a 
very early stage that the young Motelia embryo will be very 
long and narrow, and before the appearance of Kupfier’s vesicle 
it occupies half the circumference of the egg. I have nothing 
new to report in the early development of the embryo, but it will 
be interesting to compare the times at which the different organs 
appear with those of Trachinus . For instance, JKhipffer’s vesicle, 
which in Trachinus appears before any protovertebrge are formed, 
and long before the closure of the blastopore, does not make its 
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appearance in Motella until at or after the closure of the blasto¬ 
pore, and at a time when there are at least sis or eight proto- 
vertebrae. The vesicle itself is also differently constituted. In 
Trachinus it consists of a large single amber-tinted body, which 
is quite transparent and shows no cell-structure with a magnify¬ 
ing power of 100 diameters : whereas in Motella it consists of a 
solid mass of rounded cells which increases in size with the for¬ 
mation of the intestine, and gradually disappears again as the 
latter is pushed backwards towards the tail. In Trachinus 
Kupffer’s vesicle disappears before the tail begins to grow free 
from the yolk, and also before the heart begins to pulsate ; while 
in Motella the tail has grown free some distance and got a curious 
twist in it (fig. 6) before the vesicle disappears. In Motella also 
the tail grows as a free prolongation for some time before the 
heart begins to pulsate. The first formation of the heart and 
alimentary tract takes place in Trachinus at the time of the 
closure of the blastopore, and when Kupffer’s vesicle is in¬ 
creasing in size. In Motella they do not arise until the blasto¬ 
pore has been closed some time, and Kupffer’s vesicle has passed 
its maximum development. Early on the third day the embryo 
presents the appearance shown in fig. 5. The part of the yolk 
immediately under the head then contracts, and during the next 
twenty-four hours the boundary of tbe existing cavity is pushed 
back so as to enclose the space in which the heart is formed, as 
shown in fig. 8. Early on the fourth day it was noticed that the 
oil-globule in all eggs had an investing membrane binding it to 
the yolk. This probably consists of hypoblast, and vras left 
behind with the advance of the blastodermic rim over the yolk, 
as suggested by Byder, On the fifth day the membrane in¬ 
vesting the oil-globule contains from two to five pigment-spots. 

The embryos hatch out from 5| to 6 days after fertilization 
under the following conditions of temperature. The tempera¬ 
ture of the water in the tanks varied during the six days from 
55°*5 E. to 51°*8, but during the daytime the temperature of the 
water in which the eggs were developing would usually rise to 
60°, or even 62°, and then gradually sink again during the night 
to that of the water in the tanks. A ventral view of the newly- 
hatched fish is shown in fig. 7, and a side view in fig. 7 a ; soon 
after hatching, however, the continuous embryonic fin expands 
dorsally and ventrally, as shown by the dotted lines in fig. 7 a. 
A comparison of these figures with those of the newly-hatched 
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embryo of Tracliinm (Linn. Soc. Journ. Zool. vol. xviii. pi, 6. 
figs. 27 and 28), shows at once that the Motella embryo is not so 
advanced in development as that of TmcMnws. This of course 
might be expected from the earlier period at which it hatches. 
The head is strangely backward in development in the newly- 
hatched fish, and, as we shall see, presents very curious features 
during its later modifications. The thickening for the ventral 
fins is only just visible, as will be seen in fig. 7. It is about 
this time that the air-bladder is budded off from the respiratory 
section of the alimentary tract just in front of the liver. It 
does not, however, become very distinct until the body becomes 
more thickly pigmented, when it is easily seen as a clear space 
surrounded by pigment. The embryo in this stage measures 
2'25millim. long by'55 millim. deep. At the time of hatching 
there is little pigment on the body, but this is quickly deposited, 
until when two days old there is so much pigment about the 
jaws and mesenteron as to make further development difficult to 
follow. Eigures 8 and 8a give ventral and Lateral views of the 
embryo, about forty hours later than fig. 7. The yolk-sac has 
been considerably absorbed, leaving the heart in a large peri¬ 
cardiac cavity, the remains of the segmentation-cavity, which 
persists so long as any yolk is left. The ventral fins have grown 
considerably, and are now nearly as large as the pectoral. The 
principal changes, however, are in the head. The brain-lobes 
have increased very considerably in size, are well marked out 
for tbc first time on a lateral view, the cerebellum has now been 
segmented off, and the medulla oblongata is very .much increased 
in bulk. Changes now* take place in the head which are difficult 
to follow; and further work on this point is necessary in order to 
understand them properly. The dorsal portion of the head grows 
much more rapidly than the ventral portion up to a certain point. 
The result is that a cranial flexure is produced which is different 
from anything I have observed in other Teleosteans, and is in 
some respects comparable with the early embryonic condition of 
Elasmobranchs. In the latter, it is true that the characteristic 
feature of this flexure is that the mid brain is pushed forward 
until it forms the most prominent part of the body, and is in 
fact, for the time being, the termination of the body-axis. In 
Elasmobranchs, however, the mouth is situated ventrally in the 
adult, so that the embryonic mouth and brain have not again to 
change their relative position, as would be the case in a Teleostean 
with an embryonic cranial flexure. In Motella the mid brain can 
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scarcely be said to be anterior to the fore brain ; but, as will be 
seen from figures 9 and 10, it occupies a position quite as promi¬ 
nent. The truth is, that the brain develops very rapidly, while 
the jaws remain comparatively undeveloped, so that the fore brain 
is pushed forwards and downwards until the mid brain lies com¬ 
pletely over it. Another consequence of this rapid growth is 
that the mouth takes up a temporary ventral position (figs. 9 & 
10 ). At this time the mouth is only slightly open, and the lower 
jaw is not so prominent as the upper one. Their relative position 
will easily be understood by reference to fig. 9 a . When, how¬ 
ever, the brain has reached its maximum development, the ventral 
portion of the head begins to play its part, and the cranial axis 
is gradually pushed back into its normal position as the lower 
jaw increases in size. This time the greatest development is on 
the extreme ventral surface, and the lower jaw now outstrips the 
upper one in dimensions. The time occupied by all these changes 
is from 6 to 6| days, and their course will easily be followed by 
a comparison of figs. 7 to 14. 

About a day after hatching, a small clear vesicle arises in the 
immediate vicinity of the liver, which is probably the gall¬ 
bladder. This vesicle remained transparent as long as the young 
fish lived. In Gy clop terns lumpus, however, I have observed a 
similar gland, which gradually becomes filled with a bright green 
fluid, seen at a glance in the living embryo. As is usual with 
pelagic fish-eggs, there is no circulation either embryonic or 
vitelline in Motella before hatching, nor, indeed, for some days 
afterwards. From six to seven days after hatching a rudimentary 
circulation was observed, but it was very faint, and no vessels 
■were properly formed. Soon afterwards the young fish died, so 
that I have no reliable data on this point. The arrangement of 
the vessels in the early circulation of Teleostean embryos seems 
to vary very much in different forms that have been studied; and 
so far as I am aware no thorough comparative study of this de¬ 
velopment has yet been made. In Gyclopterm I have found an 
arrangement differing in many important points from other forms 
already described, and Motella seems to have something in com¬ 
mon with Gyclopterm, There is, first of all, an aortic circula¬ 
tion pushed backwards as far as the anus, and the corpuscles 
return in a lower area of the same tissue before the vessels them¬ 
selves are formed. From this system a branch is given off near 
the constriction in the intestine, which soon bifurcates, sending a 
branch backwards to the anal gut, and a branch forwards to the 
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Julis vulgaris (Hoffmann) : 52 hours. 

Scorpcena porous (Hoffmann) : 58 hours. 

Scorpcena scrofula (Hoffmann) : 58 hours. 

Merasfer acus (Hoffmann) : probably 58-60 hours. 

Spanish Mackerel (Kyder): 24 hours, some even 20 hours; 
and, if temperature unusually low, 36 hours. 

Codfish (Kyder) : 20 days (38° E.) ; has been known to hatch 
in 13 days (15° F.). 

Codfish (Sars) : 16 days; 18 days at very low temperature. 

Gunner (Gtenolabrus ccencleus) (Kingsley and Conn) : 2 days. 

Merasfer acus (Emery) : 3rd day. 

Gunner and others (Agassiz and Whitman) : 50 hours. 

Meudorhombus oblongus (Agassiz and Whitman) : 40 hours. 

Trachimts vipera (Brook): 10th day, 58° E. 

Motella mustela (Brook) : 6th day, 55°~60° E. 

It will be noticed that the embryos in the above list hatch out 
at a time varying from 20 hours to 20 days. The question is, 
how far this disparity is a natural feature of the egg, and ’ how 
far it depends on temperature. I have already called attention 
to the varying period at which the embryos of Traclmim hatch 
out according to the temperature; and there is no doubt that 
within certain bounds a higher or lower temperature will propor¬ 
tionately accelerate or retard the development of this species. 
Unfortunately v r e have no details of the temperature at which 
most of the observations were made. The species mentioned by 
Hoffmann * were studied at Haples in the spring and summer, 
when the temperature of the surface of the sea would be very 
high, and thus far the short time taken to hatch out may in part 
be accounted for. Kydcr’s observations + on the Spanish Mackerel 
would also he carried on at a high temperature, but even taking 
that into consideration, the development is remarkably rapid. 
The same may he said of the observations of Kingsley and Conn J, 
and Agassiz and Whitman §. The Codfish spawns in the winter 
time j and we notice at once the much greater time spent by the 
embryo within the egg, and also that to some extent the date of 
hatching depends on the temperature. In some of the non- 
pelagic eggs laid in the winter, such as the Trout and Salmon, a 

* ISfatuurk. Verh. d. koninkl. Ak. Amsterdam, xxi. (1881). 
t Bull U. 8. Eish, Comm. i. (1881). 
t Mem. Boat. Soe. Nat. Hist. iii. (1883). 

§ Proc. Amer. Acad, of Arts and Sciences, xx. (1884), 
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sudden rise of temperature will often kill the eggs ; and it is a 
fact well known to pisciculturists that a greater percentage of 
the ova of these forms is hatched out successfully when the tem¬ 
perature is kept low. 

How far, then, a summer-breeding fish requires a high tem¬ 
perature and a winter-breeding fish a low one depends doubtless 
on features which have been adopted owing to the influence of 
the environment. There is still, however, a certain range of 
temperature to which each developing embryo can accommodate 
itself according to its kind ; and I cannot help thinking that until 
we know more of the influence of this varying range, we shall 
not be able to compare satisfactorily the development of one fish 
with another. 

DESCRIPTION OE THE PLATES. 


Lettering used throughout the Plates. 

mn. = mesentoron. 
m. o . = medulla oblongata. 
n. = notocord. 


a. = archiblast. 

a t s . = auditory sacs. 

b. = clear glandular body (pro¬ 
bably the gall-bladder), referred 
to in test, p. 303. 

b , c. — breathing-chamber. 
br. = branchial arches. 

e. = cerebellum. 

cc. = loose cells and nuclei lying 
on the floor of the segmentation- 
cavity. 

c. f. = caudal portion of the con¬ 
tinuous embryonal fin. 

c. s. = embryonal shield. 
f b. = fore brain. 
h. = heart. 

kg, = hypoblast (true) or secon¬ 
dary entoderm. 
h. b, = hind brain. 

K. ik = KupffeEs vesicle. 

1. = liver. 

L j. =5 lower jaw. 


n. p, = nasal pit. 

o. g. = oil-globule. 
opt. — optic lobes. 

p. = periblast (parablast) or 
nuclear zone. 

p. s. — pericardial sinus. 

p. e. = primary entoderm or hypo¬ 
blast. 

p.f = pectoral fin. 
p. s. st pigment-spots. 
p.v. ss profcovertebraj. 
py. = pyloric constriction of the 
intestine. 

s. b. =s swim-bl.adder. 
s. c. = segmentation-cavity (both 
before and after its extension 
around the yolk). 
u. v. = urinary vesicle. 

u. j, = upper jaw. 

v, f. = ventral fin. 


m. = mouth. 
msb, sa mesoblast or mesoderm. 
m. b, = mid brain. 


y. — yolk. 
z. r, = zona radiata. 


The forming cartilages of the jaws are shown as dotted tissue in figs. 9, 9 a, 

10 , & 11 . 

The details of the alimentary tract are more hidden by pigment than is shown 
in figs. 10 & 11. 

The direction of the circulation is indicated by arrow-heads in fig. 13. 
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Plate VIII. 

Fig. I. Optical section of the whole egg on the first day, showing segtnenta* 
lion-mass, with the epidermic layer of the epiblast already differen¬ 
tiated, and the periblast around the rim of the disk. 

2. Surface view of egg (as floating) just over one day old, showing cell- 
formation in the embryonal shield. 

2 a. Optical section of same stage, showing formation of the hypoblast 

and free cells in the yolk and on the floor of the segmentation- 
cavity. 

8. View of the embryonal shield 6 hours later than fig. 2, showing first 
formation of the embryo. 

3 a. Optical section of fig. 3, showing the notochord. 

4. Surface view of the embryo 5 hours later than fig. 3. 

5. Surface view of embryo about 12 hours later than fig. 4 (early on third 
day). 

5 a. Caudal end of embryo in fig. 5, enlarged to show the caudal plate 
(Byder), and the structure of Ivupffer’s vesicle. 

6. View of embryo as floating early on 4th day, and 24 hours later than 
iig. 5. 

Plate IX. 

Fig. 7. Ventral view of newly hatched embryo. 

7 cl Side view of same embryo. Dotted line shows the extension of the 

embryonal fin some hours after hatching. 

8. Ventral view of young fish 11- day old. 

8 a. Side view of same stage. 

9. Head of young fish 2 clays after hatching, showing the cranial flexure 
and the ventral position of the mouth. 

9 a. Ventral view of the head in same stage, showing the mouth and the 

arrangement of the bony plates. 

1 ■ Plate X. 

Fig. 10. Anterior portion of a young fish 2£ clays old, showing arrangement of 
pigment and the further development of the cranial flexure. 

10 a. Dorsal view of same stage. 

11. Anterior end of a young fish 4$ days old, showing further develop¬ 
ment of the jaws. 

12. Anterior end of a young fish 5^ days old, showing the change in the 
relative position of the train brought about by the rapid development 
of the jaws. 

13. Portion of young fish 04 days old, showing rudiments of circulation. 

14. Dorsal view of anterior portion of young fish in game stage. 
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Relationship of the Indian and African Freshwater Fish- 
Faunas. By Fean cis Day, F.L.S. 

[Read 4th December, 1884.] 

Among the many interesting problems in Zoology, few exceed 
that of the Geographical Distribution of Animals, in which 
the freshwater fish-fauna holds no inconspicuous place. It is 
therefore highly advisable that when discussing such a question, 
facts should he first ascertained, and theories he founded on them, 
for if the former are not quite accurate, the latter may be untenable* 

During the years 1877, 1878, and 1879, I had the honour of 
reading three papers before this Society on “ Tiie Geographical 
Distribution of the Freshwater Fishes of India,” deduced from 
personal researches into the fish-fauna of that empire. I com¬ 
pared that fauna with the African and that of the Malay Archi¬ 
pelago, and these papers were published in the Journal of this 
Society All the species alluded to with their local distribution 
will also be found in my ‘ Fishes of India,’ which was published in 
four parts at the following dates :—Part I. August 1S75, Part II. 
August 1876, Part III. August 1877, and Part IY. August 1878. 

In 1880, about October, Dr. Gunther brought out his ‘ Intro¬ 
duction to the Study of Fishes/ wherein he adduces a different 
statement of facts, to a great extent due to his examining groups 
instead of genera and species, and consequently arrives at widely 
different conclusions from mine ; hut it would seem to me possible 
that, owing to some oversight, he has omitted whole genera from 
his list of Indian freshwater forms, and likewise misplaced marine 
ones to among such as belong to the freshwater. That he had not 
even referred to my 4 Fishes of India’ is evident, for he remarlcs 
(X c. 1880, p. 80) that it “contains an account of the freshwater 
and marine species, and is not yet complete,” whereas the entire 
work had been published by August 1878f. 

I think, from a close examination of his figures, that I am 
correct in asserting that his tables are compiled from the species 
enumerated in the 4 Catalogue of Fishes in the British Museum/ 
to which are added those subsequently admitted into the £ Zoo- 

* I- AcaniTiopterygii, to! xiii. p, 138, Feb. 28th, 1877; Part II 
Silnrid®, Lc. p. 338, Aug. 20th, 1877; and Conclusion, to! xiy. p. 543, April 23rd, 
1879. 

t See also ‘Encyclop. Brit.,’ art. Fish, xii. p. 635, wherein Dr. Gunther has 
reiterated his statement, but in a different way. 
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logical Eecorcl/ unless in some instances of a few species, which, 
haying obtained access into the latter publication, have not been 
counted in the enumeration in the £ Introduction to the Study of 
Pishes,’ or else it may be that some of the species in the £ Cata¬ 
logue 5 have been suppressed owing to further research *. 

Up to the present my time has been so occupied that I have been 
unable to analyze the two statements, a very necessary work if 
it is desired to know whether any, and if so where, the difference 
lies. To the remarks I made in the Society's Journal I have 
nothing to add, so in this paper shall simply refer to them. 
“ India 55 in my paper only including <c India, Burma, and Ceylon,” 
whereas the “ Indian region 55 of Dr. Gunther includes “Asia 
south of the Himalayas and the Yang-tse-kiang, and the islands 
to the west of Wallace’s Line.” As I fonnd in India proper 19 
genera of Acanthopterygian fishes, whereas Dr. Gunther only 
admits 16 genera in his larger “ Indian region,” of which mine 
forms merely a little more than half, there must exist some 
great error on one side or the other. 

I will first consider what is a freshwater fish ? A reply to snch 
a question would appear to be easy. If a fish lives entirely in 
freshwater, rears its young there, and never descends to the sea, 
such surely would constitute a strictly freshwater form, as several 
species of Amhassis, Gobies as Gobms gmris , Mullets as Mugil 
cascasia —forms entirely omitted from Dr. Gunther’s list,although, 
if his Catalogue is referred to, it will be found that he defines 
the genus Amhassis as u small fishes living in the fresh and 
brackish waters, and in the seas of the Indian region ” (i. p, 222), 
and he restricts some entirely to fresh -waters. As regards the 
genus Gobms , their habitat in the Catalogue (vol. iii. p. 5) is 
'given as “ found on all the coasts of the temperate and tropical 
regions, many species entering fresh waters, and some entirely 
confined to themand although Gobms gmris (he. p. 22) is 

* Dr. Giiatker (Introcl. Study of Dishes, p. 226) observes, with reference to 
relations of the Indian region in freshwater fishes to that of the Tropical 
Pacific, that the following must have immigrated from the former into the 
latter—“ hates ealeemfer, species of Buies, Plotosus angmllaris ” and ££ species of 
Arms.” He continues, “ All these fiskeB must have migrated by the sea: a 
supposition which is supported by what we know of their habits.” If he had 
continued that all these forms are marine and not belonging to a freshwater 
fauna, he would have been correct in the observation, and made the reader, who 
has not been in the east, more readily understand why it was they should have 
come by the sea. 


22* 
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stated to be “ found on all the Indian coasts, entering fresh 
waters,” it is very doubtful whether more than one species 
are not included under this head. I found this fish through¬ 
out the freshwater regions I examined, from the Punjab to 
Cape Comorin, from Sind to the eastern extremity of Burma, and 
even some way up the Himalayas, living and breeding in fresh 
water, where their young were being reared. 

Then we have catadromous forms which I should locate 
among those of the freshwater, but of these there are, so far as 
I am aware, only the Eel. There are a considerable number of 
anadromouB forms, and these are not so easy to arrange as to 
whether they are or are not to be considered freshwater or 
marine fishes. Among anadromous forms we find some, as in the 
Salmon of our rivers, which ascend to breed, and wherein the 
young continue until they may be in a condition to propagate 
their kind : these would rank among freshwater forms. Then we 
have the Shad, which likewise ascends rivers to breed, but the 
young do not appear to be raised in the rivers, unless in the 
lower reaches, and these could hardly be termed freshwater fishes. 
Similarly among the species in India, it may be questionable 
whether the Scicena coitor may not be a simple anadromous form 
wherein the young drops down to the sea; but this I do not think 
to be the case, as I have found the young in rivers far above 
impassable weirs. In the following paper I have thought it 
advisable to omit, as far as possible, my own observations made 
among the fishes in India, as such have already been published, 
and to give the opinions of others who have worked in the same 
localities as field-naturalists, and whose records are the results 
of what they have personally found. Following this course, I 
think it possible to show that I was and am entirely justified in 
placing the fishes 1 did among the Indian freshwater fish-fauna, 
although they have, subsequent to the publication of my papers, 
been rejected as such by Hr. Gunther, and that without any 
comment or explanation being given for the course which he has 
adopted. 

Hr. Gunther furnishes ail elaborate list of the forms of fresh¬ 
water fish inhabiting the Indian region (Introduction to the Study 
of Fishes, p. 220), and of the Acanthopterygians as follows 

u Percika, Lates (also Africa),”—This first genus in India is not 
a freshwater form, but found in the mouths of rivers, up which it 
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occasionally ascends in pursuit of prey*'. In the f Catalogue of 
Fishes of the British Museum/ it is observed that it is found at 
the “mouths of large Indian rivers” (voh i. p. 67), and even in 
the 4 Introduction 5 (p. 377), that it is the “ Perch of the Granges 
and otherEast-Indiau rivers, which enters freely brackish waters.” 
Hamilton Buchanan (Fishes of the Ganges, p. 87) remarks that 
“ the Vacti abounds in all the mouths of the Ganges, which it 
ascends as far as the tide3, and follows this into marshes, ditches, 
and ponds ; but those found in salt water are of by far the best 
quality.” Bleeker, in his c Fishes of Bengal,’ gives as its habitat 
“ Ostia Gangetica, Coromandelia.” Cantor, in his ‘ Malayan 
Fishes’ (p. 2), observes that it is found in the “Bay of Bengal, 
estuaries of the Gauges, Indiau Ocean,” &c. This genus must 
be erased from among those composing a portion of the fresh¬ 
water fish-fauna of India. 

Genus Ambassis. —Dr. Gunther does not include this genus 
(which is absent from Africa) as among the Indian freshwater 
forms. In bis 4 Catalogue ’ (p. 222), he gives as its geographical 
distribution, “ small fishes living in the fresh and brackish waters 
and in the seas of the Indian region,” &c. ; and in his e Intro¬ 
duction ’ (p. 394) that “ they are most abundant on the coasts of 
the Tropical In do-Pacific and in the fresh waters belonging to 
that area.” Hamilton Buchanan observes of Chanda\ nalwa 
(p. 108), that it is “ found in the freshwater rivers of Lower 
Bengalof C. nama, that it “ is common in ponds throughout 
Bengal” (p. 109) *, of G.phula, that it “is found in the ponds 
and rivers of the north-eastern parts of Bengal ” (p. Ill) ; of 
(7. bagoda, that it “ is also found in the north-eastern parts of 
Bengal ” (p. Ill) ; C. b a culls in the same locality (p. 112); C. 
ranga “ is found in the fresh waters of all the Gangetic provinces ” 
(p. 113); and G. lata" is found along with the last described” 
(p. 114). Bleeker, for different Indian species, gives Dekkan 
Bengalis, Loodinah, and Jihlum Glum. Sykes, in his “Fishes of 
the Hukhun” (Trans. Zool. Soc. ii. 1841), gives Ambassis Barlovi 
as a species “ found in the Beema river at Pairgaon ” (p. 350). 
From the foregoing one would imagine that (leaving my obser¬ 
vations out of the question) the evidence of every author who 

* Ifc is unnecessary to observe upon how many sea-fishes, as the European 
Bass &c., may be acclimatized to freshwater when they are unable to obtain 
access to the ocean 

t This genus is identical with Ambassis, 0. & V. 
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has made tlie study of Indian fishes his occupation might be en¬ 
titled to some credence, and that many of these forms are 
distinctly freshwater species. 

Consequently, among the Percina, instead of the Bates > common 
to India and ifriea, being the only genus in the fresh waters of 
the Indian region, it must be erased from such a list, and 
restricted to a marine fauna; while Amlassis has to be in¬ 
troduced among the freshwater fauna, a genus which is absent 
from Africa. 

Next in succession Dr. Giinther gives the following:—N anbina, 

7 species, consisting of Badis 2 species, JSfandus 2 species, Pristo* 
lepis (he elects to term it Gatopra) 3 species, as recorded in the 
British-Mxisemn Catalogue. These numbers would seem to 
omit the Pristolepis marginatm, Jordon, and P. malaharicus , 
Gunther, both restricted to the Indian region. 

44 Labyrinthici (Africa), 25 species.”—If we add the species 
admitted into the 4 Zoological Eecord ’ to those in the British- 
Museum Catalogue, we obtain as follows :—Anal as 4, liolosfoma 
1, Polyacantlms 7, Macropus 1, Qsphromenus 0, Trichogaster 4, 
Betia 2, or 25 species. Now, although the genera Spirobranclms 
and Gtenopoma , both belonging to the Labyrinthici, are found in 
Africa, they do not extend to the Indian region. The genera of 
this family present in Africa are distinct from the genera which 
exist in Asia; or Labyrinthici includes 7 Indian and 2 African 
genera, none of which are common to both regions. 

Litciocephalid; u.—[Represented by a small species of Lucio- 
ceplialus found in the East-Indian archipelago. 

SciiENiBiE.—Members of this family, in the 4 Introduction/ 
find no place among the freshwater fish-fauna of India. Genus 
Seicena affords one species, 8. coitor , that lives and breeds in 
many of the Indian rivers. Hamilton Buchanan observes :— 44 This 
fish is found in the Ganges, from the sea up as far at least as 
Kanpur (Cawnpore), and in the Jumna as far as Agra. It is, 
however, much more common where the tide reaches, although 
its quality improves in the upper parts of the river, especially 
where the shores are rocky ” (Gangetic Pishes, p. 75). In the 
4 Introduction to the Study of Fishes/ Dr. Giinther observes of 
Bcmna * coitor on its being one of the most common fishes on 

m He makes the same remark of S. diacanthus, a species which only ascends 
as far as the tidal influence reaches, or perhaps a little above; while 8. coitor 
breeds in rivers above large weirs destitute of any fish-passes. 
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the coast of the East Indies, ascending the great rivers for along 
distance from the sea (p. 480). 

Gobiidje.— Members of this family are omitted by Dr. Gunther 
from among the freshwater fish-fauna of India. In the district 
or division to which 1 restricted my designation of “India,’’ several 
genera are found having representatives in the fresh waters, and 
which I will enumerate.— Qobim : Dr. Gunther says, “ Hot a few 
have become entirely acclimatized in fresh waters, especially lakes ” 
(p. 486).— Qobim giuris , H. B. Hamilton Buchanan observes 
that it is found “in all the ponds and freshwater rivers in the 
Gangetic provinces, where it is a very common fish ” (Gangetic 
Fishes, p. 51); Bleeker, that it is found in “ Bombay, Bengalia, 
Jihlura, Dukhun ” (p. 51) ; Sykes gives it as in the Deccan 
under the designation of Gobius hurpah (l, c. p. 852) ; Jerdon 
says G. looking is “ very common in tanks, rivers, and ditches 
throughout the south of India” (Madras Journ. Lit. & Science, 
1849, vol. xv. p. 148). 

Genus Sicydium, of which I have obtained two species, one 
from fresh waters in Burma, the other from fresh waters in Canara. 
In Dr. Gunther’s ‘Introduction’ he says of these fish , 44 Small 
freshwater fishes inhabiting the rivers and rivulets of the islands 
of the Tropical Indo-Pacific” (p. 4S7). Possibly my species, 
wind) are figured in the 4 Fishes of India,’ have been overlooked; 
also Bleeker’s, referred to in the 4 Catalogue of the Fishes of the 
British Museum’ (vol. iii. p. 98), as $. xantlmrum from “rivers 
of Vest Sumatra and Bali,” S. micrurum from “rivers of 
Amboyna and Bali” (p. 94), &c. <fee. 

Genus Jderiopfotlialmm , of which I obtained _P. Schlosseri in 
fresh wafers, especially in the Irrawaddi and its branches, as well 
as in estuaries. 

Genus JEleoiris .—I have found the E. fusca in fresh waters; 
while of this genus Dr. Giinther (Introduction, p. 488) observes 
on “ some of them being abundant in the rivulets of the islands 
of the Indo-Pacific.” Hamilton Buchanan, alluding to this 
species under the designation of CJieilodipterus culius , says it “ is 
pretty common in the ponds and ditches of Bengal” (h c, p. 55) 5 
Jerdon, that 44 it is very common in Malabar in ditches and tanks ” 
(1 c. p. 149). 

Thus it appears that in the list of the Indian freshwater fish* 
fauna the family of Gobiim has been omitted by Dr. Giinther 
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although it lias representatives residing inland of species of 
the genera Grobins, Sicydium , EeriophtJialmus, and Mleotris. 

££ MASTACEMBELTBiE (or Ehthchobdelbidje), 3 species in 
Africa; 10 species 55 in the Indian region.—In the £ Catalogue 9 
vol. iii. 3 Rhjnchob della 1 species, and Mastacembelus 8 species, 
are given. In the £ Zoological Eecord 9 are added in this region 
Ehynchobdella sinensis, Bleeker, Mastacembelus fasciatus, 
Sleeker, and J£ G-ueiitheri , Day. 

Cheomibes.—T wo species of Mroplus are admitted from 
India, J£. canarensis , Day, "being probably rejected: a figure of 
this form from the life along with JS. maculatus are therefore 
exhibited, all three forms being fully described and figured in 
the £ Fishes of India 9 and alluded to in the ‘ Zoological Eecord. 9 

Mttgilibjs, omitted from the list of freshwater fishes in the 
Indian region. One of the three forms, M. Hamiltonii , I dis¬ 
covered in the fresh waters of Burma. Of M. corsula , Hamilton 
Buchanan observes that it “is found in most rivers of the 
Gangetie provinces, and in the southern parts of Bengal has 
been introduced into some ponds 99 (Gangetic Fishes, p. 221) ; 
of M. cascasia he remarks, ££ This fish I found in the northern 
rivers of Bengal" (7. c. p. 217). According to my views these 
Mullets, which live and breed in fresh waters, belong to the 
freshwater fauna. 

<£ OPHiocEPnALiBiE 30 species (1 from Africa). 59 —In the 
Catalogue, 25 species of Ophiocephalus and 1 of Ghauna are 
stated to exist in the Indian region as defined in the ‘ Intro¬ 
duction. 9 In the 4 Zoological Eecord 9 are 4 more species of 
Opliiocephalus , with localities given, which would complete the 
list. Although only one species, (I suppose) 0. obscurm , G unther, 
is given from Africa, possibly 0. africanus, Steind., from West 
Africa, was unintentionally omitted. 

In questions of geographical distribution more information is 
desirable than such as the following: “ Ophioeephalidae are found 
in India, China, and Africa; 99 for this might raise the supposition 
that they were equally common in all these localities: such, 
however, is by no means the case, they may abound in one or two 
of those districts, hut be very sparsely distributed iu a third. The 
abundance of forms ought to be considered along with their 
presence. Again, if one genus of a family has representatives in 
Africa, and 10 or 15 in Asia, it may be true that such a family is 
common to both continents, hut such is the case to only a limited 
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extent. Consequently, one can scarcely argue that, because two 
genera of Labyrintliici are sparingly found in Africa and seven in 
Asia, some of these last being composed of many species or 
varieties extending in large numbers over wide distances, that 
the fishes of this family are common to the two continents, which, 
although true in fact, may be misleading without any expla¬ 
nation. 

Respecting the Siluridje, the marine and freshwater forms 
have been so mixed up in the 4 Introduction to the Study of 
Fishes’ (p. 222), that there will he a little difficulty in disen¬ 
tangling them; hut to do this I must examine them in suc¬ 
cession. 

44 Cdariina (Africa), 12 species ” (Introduction, p. 222).—11 
forms pertaining to his Indian region are given in the Catalogue 
(vol. v.) ; also of Chacina 3, as in 4 Introduction ’; of Sidurina 
63 species (several nominal) are given in the Catalogue for this 
region, and more are in the 4 Record.’ 

44 Bagrina (Africa), 50 species.”— Macrones , 20 species ; Pseu- 
dobagrus , 4 species ; Liocassis, 4 species ; Bagroides , 3 species ; 
BagrichtJiys, 1 species ; liita, 4 , species ; Acrochordonichthys, 
6 species; AJcysis , 3 species; Olyra , 1 species * Branchiosteus , 
1 species ; or 47 in the Catalogue. The omitted species it is 
unnecessary to follow out. 

44 Ariina (Africa, Australia, and South America), 40 species.’ 1 ’ 
—Here again we have a large marine and estuary family placed 
among the freshwater fish-fauna! It is captured within the in¬ 
fluence of the tides, or even occasionally ascending into and be¬ 
coming imprisoned in brackish waters, and so may be left there 
until the next year’s rains ; hut it is hardly correct to say 44 Some 
of the species prefer brackish to fresh water, and a few r enter the 
sea hut keep near to the coast ” (p. 569). Hamilton Buchanan 
says of Ageneiosus mino , 44 This fish is found in the upper part of 
the estuaries, that is, where the water possesses little or no salt¬ 
ness” (Grangetic Fishes, p. 159); Bimclodns g agora, “It is 
common in the estuaries of Bengal” (Z, c. p. 167); jP. sag or “is 
found along with gagora ” (Z. c. p. 169); of P. arms, “found in 
the same places as the gang or a ” (Z. c. p. 170); P.jatim “ is 
found in the same place, grows to the same size, and has similar 
colours to the gagora ” (Z. c. p. 171); P. nenga, “found in the 
same place ” (Z. c. p. 172); P. soua, 44 found in the same places 
(Z. c. p, 172). Cantor, in his 4 Malayan Fishes/ only found 
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species of JWws in the seas and estuaries. Jordon admitted 
none among his list of “ the Freshwater Fishes of Southern India 55 
(Madras Journ. Lit. & Sci. xv. 1849, pp. 139, 302), As far as 
my personal investigations in the East have gone, if the Ariime 
elsewhere have the same habit as along the coast of India, these 
40 species should be erased from the freshwater fish-fauna. 

“ Baoabixha, 20 species ; ” 16 are in the Catalogue. 
a Rxxixoglajstna. (Africa), 1 species,’’ as in Catalogue. 
Hypqstgmatxya (South America), 5 species.” — Five in the 
Catalogue; but, as I long since pointed out, genus HJretJiistes , V., 
p. 263, is identical with Hara, p. 189 ; but this form possibly is 
not one of the five. 

“ Oypbihodohtxdje.— HaplocMlus , 4 species.” 

S comeb,es ocin.n. — Omitted from the Indian freshwater fish- 
fauna by Dr, G-unther. Belone ccincila : the habitat given in the 
£ Catalogue of the Fishes of the British Museum ’ (vi. p. 253) is 
“ Indian Ocean ; ” I gave it as “ fresh waters of Sind, India, and 
Ceylon, and throughout Burma.” Hamilton Buchanan observes 
that it u is a very common fish in the ponds and smaller rivers of 
the Gangetic provinces 99 (Gangetic Fishes, p. 214). Sykes, 
s Fishes of the Dubinin,’ p. 367, terms it “ a freshwater fish ” 
found in the Mota Mola river at Poona. Jordon, 4 Freshwater 
Fishes of Southern India 5 (p. 345) states that “ this fish is found 
in most of the rivers of the west coast up to the base of the 
mountains.” 

Cypbustdhj.— Of these as given in the list in the £ Introduction 5 
(if we omit the majority of such as I have discovered in India) we 
have a fair compilation. Osteoglossidjs, Notoptebid/B, and 
Symbbahchidjs call for no observations. 

If we analyze Dr. Giintlier’s list with the foregoing remarks, 
we obtain the following results :— 

Present in Indian and African regions:—1 Labyrinthici, 2 
Ophiocephalidse, 3 Mastacembelid®, 4 Chromides, 5 Clariina, 
6 Silurina, 7 Bagrina, 8 Ehinoglanina, 9 Cyprinoclontidae, 10 
Cyprinina, 11 Basharina, 12 Danionina, 13 Abramidina, 14 Osteo- 
glossid®, 15 Notopterid®. The groups Percina, genus Bates, and 
Arana must be erased, as not belonging to freshwater fauna. 
Restricted to India:—1 Handina, 2 Lueiocephalid®, 3 Cha- 
eina, 4 Bagariina, 5 Hypostomatina, 6 Semiplotma, 7 Homalo- 
pterina, 8 Cobitidina, and 9 Symbranchid®, 
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But tlie following additions have to he made. Among the 
ScxiENiDiE, genus Scicma , which has representatives among the 
freshwater fish-fauna of India, as have also the Goriim, but 
whether any of the former are found in African fresh waters is 
hardly proved, but some of the latter have been. 

Among the Percina, genus Ambassis is present in Indian 
fresh waters, hut is not found in Africa. 

Although Dr. Gunther limits the investigations made into the 
fish-fauna of the Alpine tracts of the Himalayan region to what 
Griffith accomplished, the researches of Dr. Stoliczka showed 
that he obtained freshwater forms in Tibet at nearly 10,000 feet 
above the sea-level #. 

But it may well he asked, Is it by examining large groups of 
fishes as a whole, or by investigating their distribution in genera or 
species, that we obtain the most accurate information as to the 
zoological affinities between different localities P I consider the 
latter plan is that which is best suited for this purpose, and in 
examining the analogy between the Indian and African fresh water 
fish-faunas, I find as follows :— 

In India, as restricted, I found 87 genera of freshwater fishes, 
of which only 14 have representatives in Africa; while among the 
369 species of which these genera are composed, only 4 extend 
to Africa. If we examine the relationship of the same fauna in 
this restricted Indian area we find, of the 87 genera, 44 extend 
to the Malay Archipelago, and of the 369 species, 29 are present 
in both localities ; or, tabulated, it comes as follows :— 

Indian Freshwater Mshes, 

87 genera:--14 extend to Africa; 44 to the Malay Archipelago. 
369 species:— 4 extend to Africa; 29 to the Malay Archipelago. 

* Dr. Gunther, ‘Introduction to the Study of Fishes/ p. 227, observes:— 
“No observations have been made by which the altitudinal limits of fish-life in 
the Himalayas can be fixed ; but it is probable that it reaches the line of per¬ 
petual snow, as in the European Alps, which are inhabited by Salmonoids, 
Griffith found an Or emus and a Loach, the former in abundance in the Helmund 
at Gridim Dewar, altitude 10,500 feet, and another Loach at Kaloo at 11,000 
feet.” Even in the ‘ Catalogue of the Fishes of the British Museum/ vol. vii. 
p. 360, it is stated of Stoliczka’s Loach, Fmackeilm Stoliczka, “ Province of 
Rupshu (Tibet), 15,500 feet above the level of the sea/* 
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Notes on the Habits of some Australian Hymenoptera Aculeata, 
By Hehry Likg Roth. (Communicated by Sir J. Lubbock, 
Bart., Pres. Linn. Soc.) 

[Read 20fcli November, 1884.] 

[Me. Roth has recently transmitted to the British Museum, 
through Sir John Lubbock, a series of Ants and other Hyme¬ 
noptera from Mackay, Queensland. By Mr. Roth’s desire, I have 
selected such of his accompanying observations as appear to be 
of sufficient interest for publication, and have added the correct 
names of the species. I have also described a species of lihyn- 
chium which seems to be new. —W. F. Kirby.] 

Fossoees. 

Sphegdx®. 

Pelopjeus lj3tus, Smith. 

These Wasps are exceedingly common. When living in the 
country, it is very difficult to keep them out of the house. They 
build their nests anywhere and everywhere—on the walls, ceil¬ 
ings, on the legs of chairs, under the table, in crevices, cupboards, 
in vases, between pictures and the walls, in the roof, once in a 
pipe (12th Nov. 1S83), and even on curtains. 

They construct their nests very differently from JEumenes La - 
treillii (vide infra , p. 321). Having chosen a desirable spot, 
they go in search of the necessary mud. This they obtain from 
the moist or wet soil on the margin of creeks or puddles. Having 
scraped enough particles together and made them up into a ball 
about the size of their thorax, they carry it away and begin 
building. The marks of the layers of mud are very distinctly 
visible. When the site chosen is not a very good one, as for 
instance between a picture and the wall, these cells are some¬ 
times flattened out in course of construction as shown in the 
accompanying figs. 1 a -1 e. I may here remark that the layers of 
mud are not very distinctly shown in this figure, in consequence of 
the wasp having been unable to obtain sufficiently dry mud, owing 
to the prevailing wet weather, and the layers therefore run into 
one another. When the mud is very wet the wasp drops a 
quantity, and the ground below which she is building is frequently 
covered with the fallen particles. 

In her flight she stimulates very like a bee, but with a much 
deeper tone. As soon, however, as she has settled to work either 
in collecting mud or in the actual construction of her nest, she 
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produces quite a different sound. It has now an exceedingly high 
pitch ; and from my observations of the wasp at work, I believe it is 
the result of the vertical motion of the abdomen from the pedicle. 


Fig. 1. 

a. b. c. - d . e. 



a-c. Outlines, nests of P dopants Icsius, nat. size. 


The work which the wasp undertakes in building her nest may 
be judged from the number of times she takes to go to and from 
the wet earth. On Oct. 13, 1883, I timed a wasp at her work. 
In the course of 22 minutes she fetched mud at a distance of 5 
yards; 13 times at the following intervals—at 14|~, 12|, IQf, 9|, 
7|, 6f, 4, If minutes to 3 o’clock in the afternoon ; then at 3 r.M., 
1, 3J, 5g, 7^ minutes past 3, when I ceased my observations. 

When one cell is completed the wasp goes in search of spiders, 
of which she generally collects from 15 to 22 specimens of three 
moderate-sized species. It is very seldom that any other species 
of spiders are collected. She takes them one by ono and packs 
them half dead in the cell, being very particular as to the 
way in which they tit in. When the cell is full she deposits 
an egg, somewhat smaller than that of Jihimenes Laire.illii , and 
the egg is laid on one of the benumbed spiders. She then 
closes the top of the cell with mud and commences a fresh 
cell at its side. She builds the cells in a row side by side, but 
the row is seldom straight, and she lacks that exactitude and 
neatness which characterizes the work of JSumenes. Sometimes, 
if disturbed, she will close a cell without putting in any spiders 
at all, and at other times she will only half fill the cell. The cell- 
wall attains a thickness of § inch. The wasp constructs from 10 
to 20 of these cells in two rows one above the other, fills the 
interstices between the cells with mud, and smears the whole over 
with mud likewise, until it resembles a long lump of clay, and at 
this stage the nest is nndistinguishable in outward appearance 
from that of the Mmnenes . But if allowed to continue her work 
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undisturbed, she goes a step further, and by means of diagonal 
streaks of mud gives the nest the look of a small piece of the bark 
o£ the common European Acacia. When laying on the mud, 
either at the very commencement or at the end, she works it by 
placing it on the required spot and then drawing it backwards 
towards herself, after which she runs to and fro over it, thus 
giving it the right shape. 

When the spiders are all consumed the larva pours out of its 
mouth a dark yellow transparent material, which forms a shell 
around it, and looks much like gold-beaters’-skin; at the bottom 
of this shell is a hard black lump, and outside the shell are found 
the juieeless bodies o£ the spiders. There is no lining to the 
cell. Between this shell and the cell-wall a little fluff is formed, 
and this keeps the former in its position. 

When the perfect insect is developed (it is not doubled up in 
its cell) it breaks through, and after cleaning itself flies away 
without any preliminary canter. I have not noticed whether on 
emerging the little drop of liquid is produced. 

These wasps are terribly infested by Dipterous and other para¬ 
sites, some of which appear to destroy the larvae indirectly by 
consuming the prepared food (the spiders). With the flies the 
case is somewhat peculiar, as the mother insect appears to follow 
the wasp when she is carrying a spider, and deposits her egg on 
the food originally intended for the offspring of the wasp. I once 
found two and once five (Nov. Id, 1883) cocoons of these flies. In 
course of development the larva) of these dies may be seen thriving 
on the spiders in the same way as the larvfe of the wasp; but as 
they devour the juice of the spiders very quickly no food is left 
for the wasp’s lame, which, being unprepared at that stage to 
develop into pupa), naturally die, and the mildewed remains of 
their bodies are found in the cell after their fully developed 
enemies have quitted it. 

Another parasite appears to commence its attack on the 
insect itself in one of its more advanced stages. On one 
occasion I obtained three specimens of this parasite in its 
pupa-state. I found the pupae inside the above-mentioned 
gold-beaters’-skin-like shell, so that the egg must have been de¬ 
posited through the mud-wall and shell on to the young wasp 
either whilst changing from the larval to the pupal state or when 
it had already been transformed into a pupa. The pupae of 
these parasites are extremely lively. 
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Sphex ephippiuai, Sm . 

These are underground builders. One which I observed on 
Nov. 4, 1883, emerged and brought up earth 15 times in the 
course of 11 minutes. 1 once saw one pounce upon an insect 
which I took for a cricket. They cover up the opening of their 
nest every night when their labours are done. They are not 
particular as to site, sometimes mining under a shrub in loose 
garden soil, at others in the hardened ground of a well-trodden, 
but not gravelled footpath. 

Larrtdje. 

Bison Spxnoue, SJmcJc and perplexus, Smith , 

The nests are exceedingly brittle, and are apparently formed 
of small particles of loose dry earth stuck together by some 
gummy fluid secreted by the wasps. They fill their nests ex¬ 
clusively with small spiders, and the larva makes itself a dull 
grey brittle shell in the cell. [The specimens to which this 
observation applies appear to represent two species j both pro¬ 
bably have similar habits.— W. P. K.] 

Bembicidje. 

Bembex tridentieer, Sm. 

These build underground nests. 

Biplopbera. 

Eumenes Latreillix, Sauss . 

Towards the end of last year (1883) I had an opportunity of ob¬ 
serving how these wasps build their nests, at Mack ay, Queensland. 

As to the choice of position of the nest I was unable to find 
out what the wasps preferred. The only nests I discovered were 
in out-houses on perpendicular walls sometimes high, sometimes 
low, and the presence of man (or bees or other insects) did not 
disturb them in the least while building. On one occasion I found 
a wasp building on a door of a shed which was in constant use. 

When the wasp has chosen the spot on which she intends to build, 
she goes in search of water (either stagnant or running), but the 
particular one which I observed obtained water from the trickling 
overflow of a leaking pipe. She goes to the w r ater and drinks 
or rather takes in a supply, and then flies to a clod of not very 
hard clay-loam. With her mandibles and first pair of legs she 
scrapes up small particles of the clay, discharging water during 
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the process. Before long she has made up a little mud-hall 
about the size of her thorax. This she carries to the chosen site 
and commences work by making a little curved wall of mud as 
the basis of the cell. She then goes back to the water and 
commences afresh. The distance from the water to the clod 
was about 12 yards, and from the clod to the site about 4 yards 
and it took her from 4 to 1 minutes to get her material, and she 
would then work from 1 to 2± minutes. She appeared to have 
no difficulty m finding her way between the three spots hut 
occasionally she would try another clod; generally, however she 
would come back to the original clod, which had a large’and 
conspicuous moist mark. ° 

Tig. 2, A and B, drawn to scale, gives very accurately the size of 
the cell as viewed from the side and above; also the various layers 
of mud as they were deposited, and which are distinctly visible 
to the last. 'When the cell was ready the wasp went in search of a 
common green caterpillar which infested all our vegetables, and 
put three of these (each about an inch long) into the cell. 


Kg. 2. 



Nest of Eumenes Latreittii. —A, upper view; B, side view. 

She carries these by the head, holding them with her mandibles 
and fore legs, and allows tbe rest of the body of the caterpillar 
to hang down in a line with her other long legs. She is very 
particular in packing the caterpillars nicely round the inside of 
the cell, and, if dissatisfied with her arrangements, she will occa¬ 
sionally take one out and adjust it afresh. When this is done to 
her entire satisfaction, she deposits one oblong light yellow semi 
transparent egg, which is always hung by a light silken thread 
from the uppermost inside surface of a cell, whatever maybe the 
cell s position. This done, she closes up the orifice with the usual 
mud, and commences a fresh cell by the side of the completed 
one She continues thus daily building the cells, side by side 
until she has completed about seven or eight, all in one straight 
row She then constructs three or four, side by side, on the top 
of the first row; and, these being finished, she daubs the whole 
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over with mud, ultimately giving it the appearance of an oblong 
lump of clay stuck on the wall, for by well smearing the mud she 
leaves nothing whatever to indicate the existence of the cells 
hidden underneath. 

This wasp began to build on the 12th of September and finished 
on the 23rd of the same month, during which period she had 
completed a nest of ten cells. On the 3rd of November I slightly 
opened a cell which had been closed on the 20th of September, 
and found a wasp struggling inside* On the 8th of November I 
opened some other cells, and found several dead larvse and pupae 
which had been destroyed by parasites. 

The cells are furnished with a silvery silk lining, with hardly 
any space between the lining and the cell-wall. This lining is 
fixed to the cell by fibres of a woolly appearance. In one 
corner of a cell, between the lining and the cell-wall, I found 
what appeared to be the east-off skin of the larva, and excrements, 
as well as the skins of the caterpillars which bad been devoured. 

The wasps do not all emerge from the same side, some coming 
out at one end of the cell and some' at the opposite end. 

On the 10th of November the wings of the wasp whose cell I 
had opened had grown to their full length, and on the 12th of 
November I let her out. She was doubled up, her abdomen 
being under her thorax, and she was working with her jaws, fore 
legs, and antennae, but there seemed to be no room for her to use 
her other legs. In the corner of the cell, inside the lining, was 
another cast-off" skin. On the same day (November 12) a wasp 
emerged from a cell closed on the 22nd of September, so that it 
would appear that it takes fifty-one days for the development of 
the wasp from the time the egg is laid until the wasp appears as 
a fully formed imago. Both the wasps on emerging emitted a 
few drops of a colourless fluid like water, and, strange to say, it 
appeared to mo that this came from the thorax. Both wasps 
commenced to clean themselves as soon as they emerged, and 
then prepared to fly away, when I captured them. 

Abispa splendida, Gue>\ 

1 found five specimens of these, which I took out of the nest. 
The larva and pupa develop without forming any shell. When 
the female has finished her nest she blocks up the entrance, but 
whether she destroys the approach or not I am unable to say. 
Each larva has a cell to itself. 

LINN, JOURN.—ZOOLOGY, YOL. XVIII. 


23 



324 


MR. XX. B. ROTH OH THE HABITS OF 


[A short account of the nest of AUspa ephippinm , Pabr., was 
published by Smith and Ker, Trans. But. Soc. Lond. (2) i. 
pp. ISO, 1S1 (1850).— W . F. K.] 


Fig. 3. 



. Heat- of Abispa splendida. 

A. Side Tiew, nafc. size. B. Outer opening. C. Section showing the inner 
opening as indicated towards the point of the arrow. 


Ehthchium Botht, sp. n. 

[Exp. al. 13-14 lin. 

Female. Black; antennse reddish, scape paler, bright yellow 
beneath. Head black; clypeus very finely punctured, wholly 
yellow, slightly angulated at the sides, rather longer than broad, 
and bifid at the extremity; base of the mandibles with a slight 
orange streak; hinder orbits and inner orbits from the clypeus 
to the depth of the emargination rather narrowly bordered with 
yellow, the intermediate orbits on the borders of the vertex very 
slightly marked with orange; vertex and thorax rather coarsely 
punctured ; between the antenna is a nearly equilateral yellow 
triangle, and two small oblique orange streaks lie between the 
two hinder ocelli and the front ocellus. Prothorax entirely 
yellow above; a small orange dot in front of the base of the 



AUSTRALIAN HYMENOPTERA ACULEATA. 


325 


wings; scapulae "black; meso- and metathorax black, the latter 
with three small spines at the lower angles. Abdomen black, 
the first segment narrowly, and all the others rather broadly, 
edged with orange above, and, except the first, narrowly below; 
the subterminal segment is more broadly bordered with orange 
beneath; and the terminal segment is entirely orange above, ex¬ 
cept at the base, and black, with a narrow yellowish rim, below ; 
the orange border of the second segment projects forward on 
each side above, but the other borders are not perceptibly waved. 
Eront legs reddish; femora black at the base, and with a yellow* 
stripe at the tip beneath ; four hind legs red, the greater part of 
the femora, the tips of the hind tibiae, and the basal joints of all 
the tarsi black above. "Wings yellowish hyaline, smoky towards 
the extremity; subcostal nervure blackish, especially at the 
base. 

Male . The light markings of a much deeper colour, of an 
orange-yellow; clypeus (which is semicircularly emarginate at 
tip), labrum, and mandibles (except the tips, which are blackish) 
orange-yellow; upper part of the head almost entirely black; 
an orange-yellow mark, like a dumbbell, between the antennae; 
orbits, from the clypeus to the depth of the emargination, nar¬ 
rowly reddish ; cheeks behind the eyes entirely reddish on their 
lower portion, but this colour rapidly narrows, and ceases en¬ 
tirely at two thirds of the height of the hinder orbits. Prothorax 
and legs almost entirely reddish orange, the four hinder coxae 
only being slightly marked with blackish ; on the sides of the 
prothorax are two reddish spots and a streak, the uppermost &nd 
smallest of the spots being in front of the base of the fore wings. 

Pig. 4. 



a~c. Outlines, nests of Bhynchiimi Boih% of natural size, and showing 
the irregularities in shape of nests made by the individual insect. 
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Metathorax very strongly keeled behind; sides orange, with a 
very strong obtuse projection. Basal segment of abdomen black 
at the base, red in the middle, and orange behind, the two latter 
colours not very sharply defined; a dusky line on the middle 
above, and a short dusky dash on each side above, near the ex¬ 
tremity ; the reddish-orange border of the second segment with a 
small black line in front in the middle, and a slight dusky mark 
on each side above; the borders of the remaining segments 
rather more extended than in the female, especially on the under 
surface. Subcostal nervure of wings not blackish, and tips of the 
wings less dusky than in the female. 

Besembles Mhynchiiim mirabile and li. superbum , Sauss., but 
differs from both in the colour and shape of the elypeus. An un¬ 
named specimen from Torres Straits, in the British Museum, 
appears to be a slight variety of the female, differing from Mr. 
Both’s specimen by its darker legs, and in some minute details of 
coloration on the head and abdomen.— W. P. K.] 

The specimens herewith are, I believe, generally supposed to 
be distinct species, but as I have found them in the same nests, 
I am inclined to think that they are simply male and female. I 
believe these insects build nests like those of PeJopmis leetus 
(see fig. 1, p. 319). The cell is provided with a brown silky lining, 
in which the larva becomes developed. When the larva has shed 
its skin, the wings develop first, the eyes then gradually turn black, 
the abdominal bands turn dark as well as the thorax; finally, 
the legs and antennae become more defined, and the insect 
emerges fully developed. 

On thee us bicolob, Scmss. 

These insects make use of forsaken nests of Pelopceus Until* > 
Sm. 

Yespidje. 

Polistes Beehaemi', Le Guillon. 

These wasps build paper-like nests, suspended by a black stalk, 
and without any envelope. They feed their larm with a peculiar 
light yellow substance, which they collect in large lumps. A 
wasp, on arriving at the nest, shares this with the other wasps, 
who immediately set to work to feed their progeny. It is very 
droll to see the larvae put forth their heads and greedily devour 
the food offered them. 
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Foumictm. 

Formica ru3?onigra, Loione . 

These ants are very numerous and destructive at Maekay, 
Queensland, and attack anything and everything that comes in 
their way. They are not even afraid of the large species of 
Gamponolus , some of which, when attacked, remain perfectly 
still, with a firm grip on the ground; but this passive resistan.ce 
avails them nothing, for they are mercilessly dragged off all the 
same. 

A tree in my garden (Chinese date-plum ?) was infested to a 
great extent by green caterpillars, which appeared to feed at 
night-time, resting during the day under a web spun across a 
leaf. These ants discovered the tree, and cleared it of the cater¬ 
pillars. Although they would sometimes enter the web to in¬ 
spect it, they never attacked the caterpillar without first destroy¬ 
ing the web, when they would bite the caterpillar till it wriggled 
out and fell among the ants below, who carried it off. These 
ants had numerous holes, communicating by pathways above 
ground, if not by subterranean galleries also, throughout the 
garden. They are one of the most abundant species of ant; 
and when alive are of a much blacker colour than when they 
have been preserved in spirit. They also milk the tc waxy white 
louse ” (pou k poche blanche) which infests the sugar-cane. 

(Ecophylla vires cens, Fair. 

They take possession of whole trees, gumming up the leaves 
for their nests with a white semitransparent sort of paper. They 
rob beehives, not for the honey, but for the bees themselves. 
They go to the hive and attack the bees on their arrival, The 
latter have no chance against the numbers of the ants, and are 
stung to death and carried triumphantly off to the nests. These 
ants are very fearless and bold in attacking any one, and are 
armed with a very painful sting. I have seen them attack a 
Cnrculio, but the latter remained perfectly still till the ants left 
it, probably supposing that it was dead or unfit for food. If 
any one approaches a tree on which these ants are resting, they 
raise the front part of the body in a menacing manner. They 
are found on various trees, Eucalyptus, orange, Ac.,.at Maekay, 
Queensland. 
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[ Jerdon Qlmi. & Mag. Nat. Hist. (2) xiii. pp. 104, 105 — 1851 ) 
gives a similar account of the nests of tlie allied Indian ant, (E. 
smaragdina, Pabr., and sajs that although, they feed chiefly on 
vegetable secretions, they are sometimes employed to destroy a 
nest of wasps that may have established themselves in a house. 
He does not speak of their attacking bees.—W. P. K.] 

PONEBIDJU. 

Ectatomma diminuta, Smith . 

These marauding ants from Cairns, Queensland, appear to have 
no settled home, hut roam about in masses, sometimes together 
and sometimes separating into small companies. They attack 
any insect they meet with, hunting their victims from under the 
hark of dead trees or out of crevices. Nothing comes amiss 
to them, and no insect appears to escape them. 

Cryptoceridju 

Meranopltts dimidiattts, Sm< 

These harvesting ants are found at Mackay, Queensland. 
They climb up grasses, and carry away the seed to their nests. 
The ground near the nest is generally strewn all over with the 
husks they have brought to the surface. 


Ornithological Notes. 

By Thomas Edward Gtijny, P.L.S. 

. [Read 15th January, 1885.] 

Occurrence of the Blue-throated Warbler on the Norfolk 
Coast .—During the past four autumn seasons Mr. G, E. Power 
has been fortunate in procuring specimens of this hitherto rare 
British species at Cley on the Norfolk coast. In the second 
week of September last (1884), the Blue4hroated Warbler 
apparently arrived in larger numbers than usual, so that Mr, 
Power had a chance of securing a good series for his collection; 
he having sent me a dozen examples to preserve, afforded me an 
opportunity of making a few observations, which I now append. 

The relative lengths of the bills and tarsus in the above, with 
one exception, varied so slightly as to he scarcely perceptible, 



MR. T. E. GITNN’S ORNTT 0 OLOG IOA h NOTES. 


329 


No. 

Sex. 

Total 

Extend. Wing- 

Bill. 

Tail. 

Tarsus. 

length. 

wings. 

carpus. 




in eh. 

incli. 

inch. 

inch. 

inch. 

inch. 

1 . 


... (H 



f.i 


1 

2 . 

<$ *• 

... 01 


34 
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1 

o. 


... <•>.] 
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f« 

oi 

bh 

4. 


... (hi 
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»4 



1 

5. 


... 63 

n 



oa 

*■*« 
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... 6 g 

9j 

3 




7. 

a- 

... O’- 

4 

3 


... 


8 . 

cf- 

... 6 £ 


3 




9. 

2- 

... 63- 

4 

3 




10 . 


.- 6 i 

0 ; 

H 




11 . 

c?" 

... 0 ’ 

4 

3 

- ... 

2i 


12 . 


... 6 : } 


Sf 


21 



Weight;. 


\ 240 grs. ov | ox. 
\ apofch. wt. 
255 grs. 

220 grs. 


those of the first five if anything having the advantage. Nos. 
1 to 5 inclusive had blue throats, and were probably birds of the 
previous year, although not fully adult. Nos. 6 to 12 inclusive 
were evidently birds of the year, and showed no trace whatever of 
the blue throat. In nos. 1, 2, and 3, all males, the irides were 
dark brown ; the head, back, and upper surface of wings clove- 
brown, the feathers of the crown had a darker centre, and those 
of its wings with pale outer edges ; the streak over the eye of a 
dirty white, assuming a rufous tint from the eye to base of bill; 
the markings of the throat and neck varied considerably, a black 
line of feathers, either more or less broken, extended from the 
gape down each side of its neck, meeting a bar of blue that crossed 
the chest; below this a fine line of black, then a band of deep bay. 
The bar of blue in no. 1 was narrow and intermixed with black ; 
space below ear-coverts dirty white, tinged with buff, and mixed 
with a few pale-blue feathers ; the throat was white, with a narrow 
bar of bay just above the blue in one, a deeper bar in another, 
and in the third the throat all bay, excepting just under tbe 
chin, which was dirty white. The two females, nos. 4 and 5, had 
also blue bars across tbe chest, which were paler in hue, and 
broken up with some dark feathers, and were therefore not so 
sharp and distinct as in the males. In the 7 younger birds the 
chin and throat were white,the black feathers extending from each 
side of its neck and across the chest in form somewhat resembling 
a horseshoe. The tail-feathers, excepting the two centre ones, 
had the basal half of a bright bay, the rest dark clove-brown; 
under tail-coverts pale rufous ; belly greyish white, with rufous 
tinge; flanks greyish brown; legs and toes brown. 

In dissection I found the whole of their stomachs to contain, 
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either in more or less quantity, the remains of small Ooleoptera; 
in that of no. 1 were as many as 7 individuals ; the testes of 
this bird were very small, and of a dark-brown colour, nearly 
black. In the stomach of no. 10, in addition to the Coleoptora- 
remains, were two empty skins of a small lepidopterous larva. 


Little Bittern in Hertfordshire .—This immature specimen of 
the Little Bittern (exhibited at the Meeting) was sent me on the 
15th of October. 1884, by Mr. E. N. Benningfield, of Broxbourne 
Bridge, Herts, he having shot it himself two days previous in 
the Sea-marshes at Broxbourne. It was turned out of the 
sedges at the side of the river by his dog. On dissection it 
proved to be a female, the ovarium being small. The body was 
exceedingly fat, and in its stomach were the remains of aquatic 
insects, and the tail portions of two small fish, one of which I 
recognized as a perch ; it also contained some bits of reed and 
vegetable fibres, these being, no doubt, accidentally swallowed 
with its prey. The following are the exact measurements that I 
took previous to skinning it:— 

inches. 


Total length from tip of beak to end of tail. 15 J 

Tip to tip of fully extended wings. 22 

In the wing from carpal joint to tip of longest primary .... 5f- 

Bill along ridge of upper mandible .. If 

Tarsus .. If 

Tibia. 3 

Middle toe and claw . 2 

Outer toe and claw. 1} 

Inner toe and claw . 1 J 

Hinder toe and claw . If 

The inner edge of claw of middle toe is serrated. 

Tail ..... 2 

Weight (Avoirdupois)... 4 J oz. 

The second prim ary-feather in the wing was the longest, the first 
and third of equal length, and rather less than the second, the 
fourth and fifth and the remainder in succession each rather 


less than the preceding one. The irides of a pale straw-} 7 allow, 
with a fine circle of paler tint around the black pupil. The 
ridge of its upper mandible was dark horn, the sides paler, 
merging into a greenish yellow from the nostril to the gape; 
under mandible of a pale horn, with a greenish-yellow tinge at 
gapecircle around the eye yellowish green; a stripe of pale 
brown in front of the eye divided the circle from the gape; tongue 
and mouth fiesh-colour. Legs and toes yellow-green ; under 
surface of toes and back of tarsus lemon-yellow. Tins description 
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of legs and toes does not at all agree with Yarrell (1 ed. vol. ii, 
p. 474); he says these parts are reddish brown, but he probably 
gave his description from a dried specimen.. The only previous 
example of the Little Bittern I have ever received in the flesh or 
fresh state was also an immature female ; this was killed on the 
Lower Abbey Marshes at Leiston in Suffolk, on the 25th of 
August, 1SS2. The measurements of this bird corresponded 
almost exactly with those given above. The weight, however, was 
5 ounces, being \ an ounce more; tins can easily be accounted 
for by the contents of its stomach being of greater bulk ; it con¬ 
sisted of aquatic insects, and two small pike, quite entire, each 
measuring 3'| inches in length. The plumage of this bird was 
somewhat darker than the Suffolk specimen. 

j Hybrid between a Goldfinch and Bullfinch .—This interesting 
hybrid died at a Canary Show in Norwich, on the 4th of November 
last. It bad been exhibited by Miss ITowison of Cheltenham, It 
was bred early last season from a cock Goldfinch and hen Bullfinch, 
and was therefore not quite a year old. It weighed 4 firms. (apothe¬ 
caries’ weight) ; measured inches in length from tip of beak to 
end of tail, 9f inches across fully-extended wings to tip of each, 
and 3|* inches in the wing from carpal joint to tip of longest 
primary ; tail 2~Jr inches. It showed certain characteristics of both 
parents, and was nearly the size of the Bullfinch, but somewhat 
slender in build, the back, wings, white rump, and tail resembling 
that bird; the tips of the secondaries in the wing were of a yel¬ 
lowish buff, instead of a slaty grey; the tips of the two long 
feathers of its upper tail-coverts were slaty grey, similar to those 
in the Goldfinch, and the outside feather of each side of its tail 
had a patch or blotch of white on the inner web ; the Goldfinch 
had the two outer feathers similarly marked, the second feather 
having a much smaller patch or blotch ; all the feathers in the 
tail of the Bullfinch were quite plain. The crown of its head was 
black, and the face of the Goldfinch was represented by the red 
being of a more delicate tint, which colour was suffused over 
its throat and chest, merging into a reddish-orange hue on the 
latter, also extending in a crescent-form from the lower part of 
its black crown to side of its throat; the ear-coverts were grey ; 
abdomen and under tail-coverts white; flanks ash-grey; legs and 
toes pale horn. The beak was a modification of that of both parents, 
with a fine point to its upper mandible, extending of an inch 
beyond the lower; colour pale horn, nearly black at tip. 

LI3SF. JOUR3S".—■ ZOOLOGY* VOL. XVIir, 24 
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The Morphology of Cyclops and the Eelations of the Copepoda. 

By Mi-Ecus M. Hatitog, D.Se., M.A., F.L.S., Prof. Nat. 

Hist., Queen’s College, Cork. 

[Abstract*—Bead 19th June, 1884.] 

This paper opens with a full anatomical description of Cyclops 
brevicornis, Claus, worked out in great part by the method of 
sections. The chief new points made out are as follows:—In 
the skeleton a free entosternite is demonstrated in the maxillary 
region, and homologized with the tendon of the adductors of the 
valves of the bivalve Entomostraea. A large postmaxillary apo- 
deme in all Copepoda gives attachment on either side to the 
great flexors of the trunk. A spring arrangement is shown to 
relax the flexed male antennule used as a clasper. Pore-canals, 
cells, or cutaneous glands each receive a nerve-fibre at their 
proximal end. The hypodermal cells have a polygonal outline. 

Under the mesohlastic tissue, Fries discovery of amoeboid 
coslomie corpuscles is confirmed. The apparatus of deglutition 
is fully described, and tbe author has made out a pair of salivary 
glands in tbe epistoma, whose ducts join to open on tbe back of 
the labrum by a median pore. In connection with tbe alimen¬ 
tary canal, the mechanism of circulation and anal respiration is 
described, the efficiency of the latter being strongly maintained. 

The kidney, or “ shell-gland,” is shown to he a simple, much- 
coiled tube, with chitinous lining, opening at the base of the 
outer maxilliped. Incidentally tbe presence of this organ is 
noted in several divisions of the marine Copepoda, and the author 
suggests that it is identical with the u antennary gland ” of 
similar structure of tbe Nauplius larva, which would have shifted 
its aperture. 

A full description of the nervous system follows. The pre¬ 
sence of ganglion-cells in the circumoesophageal cords is noted, 
and used as an argument for regarding the (2nd) antennae inner¬ 
vated, therefrom as oral rather than postoral appendages. 

The presence of corneal facets to the lateral ocelli is noted, 
and an attempt is made to connect what the author has described 
elsewhere as auditory organs with the unicellular pore-canal 
glands. 

The views of Gruber on the reproductive organs are confirmed, 

* This paper will appear in the Transactions 'with appropriate illustrations. 



MORPHOLOGY OF CYCLOPS. 


333 


The sexual duets are described as outgrowths from the sexual 
glands, themselves derived from a pair of cells of the serosa of 
the gut of the Nauplius as stated by Eric. About 32 sperma¬ 
tozoa appear to be formed from each male ovum or spormato- 
spore. The author is inclined to accept Gruber’s view that the 
expulsive bodies of the spermatophore are a second form of 
spermatozoa. 

The author then proceeds to a discussion on the position of 
the Copepoda. He adduces the following points:— 

(a) The plasticity of the eye, derived from the triune inverted 
eye of the Nauplius, and the absence of paired compound eyes. 

(h) The hiramous condition of the swimming-feet, and the cha¬ 
racters of the appendages generally , especially the plasticity of 
the maxillae. 

(c ) The slight development of the pleura. 

(d) The absence of gills , and the functional anal respiration . 

( e ) The plasticity of the fore part of the alimentary canal. 

(/) The circulation and heart. 

( g ) The general correspondence of the form of the body with 
that of the Protozoea and Zoea larva. 

By converging arguments from these points, it is shown that 
Copepoda would represent the most primitive Crustacea, from 
which the others can be derived according to the following 
phylogeny:— 

Copepoda Natantia (Mesopeda). 

^^NOopepoda Parasitica. 

Eudiplopida . 


Eudiplopida Stenoplenra Eudiplopida Bathypleura. 

(Branchiura). 1 


F 


Cirripedia. Bhizocephala. Ostraeoda. Proiophyllopoda 

or 

PodobrancMata . 
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A bispa splenclicla, 323 ; nest, of, 32 k 
Abramidina, 316. 

Aeanthastrsea, 110, 197. 

Acanthocimis stillatu*, 251. 
Acantbocoenia, 114, 107. 
Aeanthocyathus, 21, 25, 194, 203. 
Aeanthoderes, 25-1*. 

Acanthopora, 117,197. 

Aeanthopterygii, (ftnote) 308. 
Acrocliordonielithys, 315. 

Acrohelia, 38, 40, 195. 

Adinacis, 185, 199, 

Actinama, 203. 

Adelastrjea, 112, 197. 
iEgosoma, 208 j smicum, 208. 

African, Indian, and Malayan freshwater 
fisli, their relationships compared by 
F. Bay, 308, 317. 

Agapantliia angusticollis, 255. 
Agapanthinac. 255. 

Agarieia, 161,198. 

Agarieioida, 161, 198. 

Agathelia, 41, 42, 46, 203. 
Agathiphyllia, 105, 203, 

Ageleeyathus, 34, 194, 203. 

Ageneiosus mino, 315, 

Aglaophis, 207, 235, 236 ; colobo* 
theoidos, 207, 235. 

Akysis, 315. 

Alcyonaria, 23. 

Allotrffiiis spheerioninns, 206, 207. 
Alveolites, 191; parisiensis, 191. 
Alveopora, 6,190,399; spongiosn, 190? 
viridis, 190. 

Ambassis, 309, 312, 317 ; Barlovi, 311. 
Amrnodytes kncea, burro wing-habits 
of, 270. 

Ampheiia rostrata, 180. 

Amphiastraaa, 106, 203. 

Amphihrlia, 38, 39, 195. 

Anabacia, 165, 198, 

Anabaciadse, 6, 165,194,198. 

Anabas, 312, 

Anaeropora, 192, 190. 

. Anadromous, fish,' 310. 

Anaglyptus, 207,234; gibbosus, 234; 

mystieus, 235; niponensis, 207, 234. 
Anatomy of 'Cyclops, ^ 332. 


Animals living on tidal strand, how 
affected by wave-current s, 265 ; those 
on firm foundation, 265 ; those on 
sand, 265, 2(57. 

Anisocamia, 116, 197. 

Anomocox*a, 58, 203. 

Antedon rosaceus, wave-curr. on, 268. 

Anthemiphyllia, 28, 30, 194. 

Anthozoa, 1. 

Antillastmea, 104, 108, 193, 197, 

Antiilia, 60,195, 203. 

Apalimna, 244 ; liturata, 242. 

Apheles gracilis, 209. 

Aphrastrsea, 98, 102,196. 

Aplocomin, 125, 197. 

Aplocvathus, 21, 22, 203. 

Apiophyllia, 80, 203. 

Aplosmilia, 77, 196. 

Apodasyides, 219. 

Aporrhais pes-peleeani, lives on sand- 
areas, 267. 

Areacis, 45, 46, 113,197. 

Arana, 315, 316. 

Arius, (ftnote) 309, 316. 

Aromia, 206, 226 ; ambrosiaca, 206, 
226; moschata, 226. 

Asemum, 206 ; amurense, 206, 208. 

Aspidiscos, 96,196. 

Asterias aurantiaca, wave-curr. on, 268. 

Asteroseris, 14*9, 152,198. 

Asterosmilia, 61, 195. 

Astcrosmilioida, 50, 61, 195. 

Astrsea, 131*. 

Astranceae esespitosa?, 75. 

Astreeidsc, 6, 8, 48, 50,194,195 ; agglo- 
merata? fisaiparantes, 50, 97, 196 ; 
agglomerate gemmantes, 49, 50, 103, 
195,197; esespitosse, 48, 50, 75,196; 
confinontes, 48, 50, 83, 196 ; gem- 
mantes, 48, 50, 70; reptantes, 4-8, 50, 
63, 64, 195 ; simpliecs, 49, 50, 195. 

Astrscinse, 48. 

Astrseomorpha, 135,198, 

Astrseomorphoicla, 135,198. 

Astreeopora, 6, 185,199, 

Astrangia, 63,66,195; Danse, 67; pali- 
fera, 63. 

Astrangioida, 61, 66,195. 
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Astroeoenia, 120,197. 

Astroccenioida, 104, 120, 197. 
Astrohelia, 38, 40,193. 

Astroides, 181,199. 

Astropsammia, 179,199. 

Astroria, 89. 

Aulopora not a coral, 3. 

Aulopsaramia, 203. 

Australian Hymenoptera Aculeata, 
habits of, 318. 

Axohelia, 45, 46, 203. 

Axopora, 191. 

Axosmilia, 50, 63,195. 

Baclis. 312. 

Bagariina, 316, 317. 

Bagriehthys, 315. 

Bagrina, 315, 316. 

Bagroides, 315. 

Balanophyllia, 175, 178, 199; regia, 
175. 

Balanophyllioida, 175,199. 

Baryhelia, 37, 195. 

Baryhelioida, 37,195. 

Baryphyllia, 100,196. 

Barysastrsea, 119, 197. 

Barysastrceoida, 104, 119,197- 
Barysmilia, 99,196. 

Bates, H. W., on Longicorn Beetles of 
Japan, 205. 

Bathangia, 64, 66,195. 

Batbelia, 41, 43,195. 

Bathyactis, 149,151,198. 

Batliycosnia, 122,197. 

Bafchycyathus, 21, 25, 203; elegans, 59. 
JBattersbyia, 5, 74,196. 

Beetles, Longicorn, of Japan, 205. 
Belone caneella, 316. 

Bembieidax Australian, 321. 

Bernbix tridentifer, 321. 

Betta, 312. 

Bistylia, 18,20, 194. 

Blagrovia, 10,194, 

Blanfordia, 21, 22,194, 203. 
Bkstocyathus, 21, 25, 203. 

Bias tosm ilia, 55, 56, 195, 203. 
Blastotroehus, 13, 14, 33,194,203. 
Blue-throated Warbler in Norfolk, 328. 
Brachyclytus, 207,234; singularis, 207, 
234. 

Brachycyathus, 30, 194. 
Brachymseandrina, 90,193,196. 
Braehyphyllia, 104, 105,197. 
Brachytrochus, 1 28, 194, 203; Speyeri, 
29. 

BrancMosteus, 315. 

Branchiura, 333. 

Brassy ia, 177,178, 203. 

Brevismiiia, 53, 203. ■ 


Brook, G., Develop, of Lesser Weever- 
Bisli, 274; Develop, of Motella mus- 
tela, 298. 

Buccinum undatum, wave-eurr. on, 268. 

Bulla hydafcis, wave-eurr. on, 268. 

Bullfinch and Goldfinch, hybrid be¬ 
tween, 331. 

Calamobius joponicus, 255. 

Calamophyliia, 78, 196. 

Calamophyllioida, 76, 196. 

Calice defined, 200. 

Calicular axial fossa defined, 201. 

Callapoecus, 254; guttatus, 254. 

Callichroma, 206; japonica, 206, 227. 

Callidium, 228; alni, 228. 

Calophyllum, 32. 

Calostylis, 180, 199; eribraria, 180. 

Camponotus attacked by Formica rufo- 
nigra, 326. 

Cancer, 269. 

Carclium, burrowing of, 2, 226, 272. 

—— aculeatuin, 266, 267, 273; eehina- 
tum, 272, var. from wave-curr., 272; 
edule, 273; tuberculatum, 266, 273. 

Caryophyllia, 17,21,24,25,33, 36,194; 
viola, 17. 

Catadromous fish, 310. 

Catopra, 212. 

Caulastrsa, 77,196,203. 

Centrastrrea, 139,198. 

Cerambycidee, 206, 208. 

Ceratophyllia, 51, 53, 54, 195,203. 

Ceratotroohus, 21, 26, 28, 194. 

Chacina, 315, 326. 

Chama arcinella, 292, var. Bonanni, 
292; Bonanni, 292; brevifrons, 292. 

Chanda, distrib. of, 311; baculis, 311; 
bagoda, 311; nama, 311 ; lata, 311 j 
nalua, 311; phula, 311. 

Chauna, 314. 

Cheilodipfcerus, 313 ; culius, 313. 

Cbelidonium quaclricolle, 226; 

Ohloridolum, 206, 226; alcmone, 226 j 
argentata, 226; nympha, 226; qua- 
dricolle, 206, 226; thaliodes, 206, 
226. 

Chorisastreea, 81, 125, 203; eregaria, 
81. 

Chromides, 314, 316. 

Circophyllia, 59,195. 

Cirripedia, relation of, to Copepoda, 333. 

Cladangia, 69,195. 

Cladocora, 63, 70,195. 

Cladocoracese, 70, 

Cladocoroida, 70,195, 

Cladopliyllia, 81,196, 203. 

Clariina, 315, 316. 

Clausastnea, 139,198. 
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Clemactis, 203. 

Cly tan thus, 207, 228; (?) aeutivittis, 
207, 229 ; gracilipcs. 207, 228; in- 
scriptus, 229 ; latifoaciatua, 207, 228 ; 
■misellua, 207, 228; plebejus, 228; 
xeniscus, 207, 229. 

Clytosaums, 229. 

Clytosemia, 253 ; pulchra, 254. 

Clytus, 207, 231; aiiefcis, 230; auripilis, 
207, 230; caucasicus, 234; ligna- 
torum, 228; melsenus, 207, 230 j 
rhamnus, 230. 

Cnemidium, 148, 203. 

Cobitidina, 317. 

Coccophyllum, 130,197- 
Cockle (Cardium eeliinatum), variation 
in spines of, 272. 

Coelom, 89, 98, 203 ; pachychila, 89. 
Coelosmilia, 50, 52, 195, 203; fecunda, 
53. 

Coenangia, 63, 67,195, 203. 

Cosnastrsea, 120, 203. 

Coenocyathus, 33, 34,194. 
Coenopsammia, 178, 3 99, 203. 
Ccenosmilia, 68, 203. 

Coenostroma, not a coral, 191. 
Coenotheca, 203. 

Colangia, 68,195. 

CoUines or ridges defined, 202. 
Colobothea, 235. 

Colony defined, 200. 

Colpopliyllia, 91, 94,196. 

Columella defined, 201. 

Columnastrsea, 110,197. 

Common wall or colonial theca or 
common plateau defined, 200. 
Comophyllia, 125, 203. 

Comoseris, 161,162,198; irradians, 162. 
Confasastrsea, 203. 

Conocyathus, 18, 20,194. 

Conosmilia, 59,195. 

Cono.troclms, 21, 26, 28, 203. 
Convexastriea, 112,197. 

Copepoda, phyllogeny of, 333; Natantia, 
333; Parasitica, 833, 

*-<, relationship of, Prof. M. Hartog 

on, 332. 

Corallite defined, 200. 

Corallite wall or tl e ,*a defined, 200. 
Corallum defined, 200. 

Corennys, 205, 206, 224, 225; sericata, 
206,225. 

Corystes cassivelaunus, how burrows in 
sand, 269 ; Gosse’s opinion on, (foot¬ 
note) 269. 

Coseinarsea, 161,164,198, 

Coscinaria, 4, 

Cost® in corals defined, 201. 

Crabs, method of resisting wave-cur¬ 
rents, 269. 


Cratoroseris, 154, 155,198. 
Crispatotrochus, 21, 26, 203. 
Cryptabacia, 144, 198. 

Cryptabacioida, 143,198. 

Cryptangia, 64, 65,195. 

Cryptoeeridffi, Australian, 327. 
Ctenopoma, 312. 

Cyatlioeoenia, 120, 197. 

Cyatholielia, 41, 42,195. 
Cyaihomorpha, 101, 105. 

Cyathophora, 6, 112, 3 97- 
Cyathophorida, 103. 

Cyathophoroida, 112,197. 
Cyathophyllia, 60, 203. 

Cyathoserioida, 154, 198. 

Cyatboseris, 154,198. 

Cyathoamilia, 61, 62,195. 

Cyclobacia, 174, 199, 203. 

Cyclocyathus, 28, 30,194. 

Cyclolites, 4, 150, 166, 167, 199. 
Cyclops, anat. of, 332; brevicornis, 332; 

morphology of, 332. 

Cyclopterus lumpus, devel. gall-bladder 
in, 303. 

Cycloserioida, 149,198. 

Cycloseris, 149,198. 

Cylicia, 64,195. 

Cylicosmilia, 58, 203. 

Cylmclilla, 250 ; grisescens, 250. 
Cynarina, 59, 61, 203. 

Cyphastrsea, 104, 107, 197, 203. 
Cyprinidee, 316. 

Cyprinina, 316. 

Cyprinodontidce, 316. 

Cyrtophorus, 234. 

Cytherea dione, 267. 

D’Achiardia, 101, 196. 

Dactylosmilia, 79,196. 

Dana’s Zoophytes of U.S. Explor. Ex- 
ped., ref. to, 1. 

Dasionina, 316. 

Dasmia, 33, 194 j ueocomiensis, 38; 

Sowerbyi, 33. 

Dasmidae, 8. 

Dasmosmilia, 58,195; variegata, 59. 
Dasyphyliia, 78,196. 

Davis, J. W., on Heterolepidotus gran- 
dis, 293. 

Day, Dr. F., on Relationship of Indian 
and African Freshwater Fish-Faunas, 
308. 

Deltocyathiis, 21, 23,194. 

Demonax, 207, 229; transilis/ 207, 229, 
Dendracis, 185,199. 

Dendrarsea, 203. 

Dendrocora, 79,196. 

Dendrogyra, 86,196. 

Dendroheiia, 38, 41,195. 
Dcndrophyllia, 177, 178 109. 
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Bendrophyllim, arborescent, brandling, 
and incrusting, 178. 
Bendrophyllioida, 177,199. 

Dendropora, 41. 

Dendrosmiiia, 72,196, 

Dondrosmilioida, 70, 72,196. 
Besmoclaclia, 83, 85, 196. 
Desmophyllum, 9, 11,194; crista galli, 
11; ingens, 11. 

Deucalion, 236, 238. 

Development of Lesser Weever-Fish, 
G-. Brook on, 274. 

-of Motella mustela, G. Brook on, 

298. 

Diufungia, 142,198. 

Diaseris, 149, 150,198. 

Bibksus, 37, 38,195. 

Bielioccenia, 98, 99,196, 

Biehoreea, 190,199. 

Bictyarsea, 188,199. 

Dictyopliyllia, 104, 131,197. 
Dibammus, 239. 

Bimorpharsea, 170,199. 

Dimorpkastigea, 140, 19S. 
Pimorphoccenia, 140,198. 
Dimorpbophyllia, 91, 93,196. 
Dimorplicseris, 170, 203. 

Diplarsea, 169,199. 

Diploccenia, 114,197, 203. 
Diplocceniastrffia, 114,197. 
Diploctenium, 50, 53,195. 

Diplolielia, 39, 46, 203, 

Diploptera, Australian, 321. 

Biploria, 87,196. 

Diplothccastraca, 115,193, 197. 

Bisarsea, 169,199. 

Discoeyatlioida, 28,194. 

Discocyatbus, 28. 

Biscopsammia, 174, 199,203. 
Biscotroelius, 28, 30. 194. 

Distenia japonica, 209; columbiim, 
209. 

Bolophrades, 207; terrenus, 207, 238. 
Bonacosmilia, 73, 196. 

Boreadida, 230,237,238. 

Borcadionina?, 237, 238. 

Bryopea, 254 ; elytina, 254. 

Buies, (ftnote) 309. 

Duncan, Prof. P. M., Envision of Fami¬ 
lies and Genera of Sclerodermic Zo- 
antliaria or Madreporaria, I. 
Buncania, 27, 31, 32,194. 

Bunocyaiius, 21, 25. 

Eehinodenns, action wave-currents on, 
268. 

Echinopkyllia, 156,159, 203. 
Echinopora, 117, 197; aspera, 117, 
159; hirsutissima, 117; borrida, 117^ 
Ediinoporidse, 8. 


Ecliinoporoidn, 103, 116, 197. 
Echtliistatus, 207; binodosus, 207, 237; 
furcifcrus, 207, 237; gibber, 237; 
grossus, 207, 237. 

Ecmesus, 150, 203. 

Ecteetomma diminula, 327. 

Edwards and Haime’s Hist. Hat. Coral., 
ref. to, 1. 

Eggs of codfish, 305. 

- cunner (Ctenolabrus cseruleus), 

305. 

-pelagic fish, their time of hatching 

in:— 

Fierasfer aeus, 305. 

GadicUe, 298. 

Julis vulgaris, 805. 

Motella mustela, 298, 305. 
Pscudorhombus oblongus, 805. 
Scorpeena porous, 305. 

-scrofula, 305. 

Spanish mackerel, 305. 

Track in us vipera, 274, 305. 
Elasmoccenia, 116, 197. 

Elasmoccenioida, 103, 114,197. 

Eleotris, 313, 314; fusea, 313. 
Ellipsoccenia, 100, 203. 

Eliipsosmilia, 51, 204. 

Elliptoseris, 149,198. 

Elysastrsea, 124,197. 

Enallohelia, 38, 39, 195. 

Encyclops, 206 ; olivaccus, 206, 211. 
Endopachys, 176,199. 

Endopsaminia, 181, 199. 

Endotheca or dissepiments, 202.* 
Epiglenea, 259; comes, 259. 

Episeris, 153, 154, 198; macrostoma, 
154. 

Epismilia, 50, 52, 195, 203. 
Epistreptophy 11 tun, 133,198. 

Epithcea of corals defined, 202. 
Epitrochus, 21, 26, 204, 

Erethistes, 316. 

Erosehema, 225. 

Erys: ameiia, 251; saperdma, 251; 

acuta, 252; spiuidorsis, 252. 

Estolides, 248. 

Etropins, 314; canarensis, 314; niacu- 
latus, 314. 

Eudioplopida Stenopleura and Bat hr* 
pleura, 333. 

Eugnafchus, 297. 

Eugyra, 87,196. 

Eugyroida, 83. 85,196. 

Euhelia, 38, 40,195. 

Eumecoeera, 258. 

Eumenes Latreillii, 318 ; habits & nests 
of, 821. 

Euphyllia, 83, 84,196. 

Euphylliaccse c&spitosse, 75, 

Euphyllioida, 83, 196. 
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Eupogonius tenuicornis, 249, 250. 
Eupsaimnia, 172, 176, 109. 
Eupsammidce, 6, 172, 194,199. 
Euryptera, 225. 

Euamilia, 77,196; alticostata, 77. 
Eusmilmce, 48, 

Ensfcrangalis, 206, 221; distenioides, 
206, 222. 

Eutetrapha, 256; elirysargyrea, 256, 
257; metallescens, 256; variicomis, 
256. 

Exotheca of corals defined, 202. 

Families and Genera of Sclerodermic 
Zoantharia, Prof. Duncan’s Re vis., 1. 
Fauna of shallow seas, influence of wave- 
currents on, 262. 

Favia, 98, 100,196. 

Favioida, 98,196. 

Favoidea, 100,196. 

Favositidse, 5. 

Favositipora, 6, 190,199, 203. 

Feddenia, 51, 54,195. 

Fiscicella, 100,204. 

Fish-faunas of India and Africa, F; Day 
on, 308. 

Fishes, how elude wave-currents, 270. 
Fissiparity of corals defined, 202. 
Flabelloida, 13,194, 

Flabellum, 13,194 j rubrum, 14. 

Flat fishes avoid wave-currents, 270. 
Formica rufonigra, habits of, 326. 

--- smaragdina, habits of, 327. 

Formicidse, Australian, 318. 

Fossil fish from Lias, 293. 

Fossores, Australian, 318. 

Freshwater Fish-faunas of India and 
Africa, F. Day on, 308. 

Freshwater fish of Thibet, 317. 
Freshwater fish, what is, Dr. Day on, 
309. 

Fromentelia, 83, 

Fromentel’s Foss. Coral, ref. to, 1. 
Fungia, 141,198. 

Fuugiacyathus, 28, 31,194. 

Fungia?, lacerantes, lobiferec, and subin- 
tegrse, 142. 

Fnngidse, Dana’s and Moseley’s figs, of 
soft parts, ref. to, 4. 

Fungidse, 6, 8,141,194,198. 

Funginge, 141. 

Fungioida, 141, 198, 

Galaxea, 103,118,197. 

Caurotes, 206; doris, 206, 212; ussu- 
riensis, 212,213. 

Gemmation of corals defined, 202, 
Gemmulafcrochus, 84,194. 

Genabaeia, 165,198. 

Glenea, 256; eolenda, 258* ' 
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Glyphophyllia, 83, 84,196. 

Gobiidse, 813, 814, 317. 

Gobius, 309, 318, 314; giuris, 309, 
313; kokius, 313; kurhah, 313, 
Goes, 240. 

Goldfinch and Bullfinch, hybrid be¬ 
tween, 331. 

Goniastreea, 98,102,196. 
Goniastrseoida, 102,196. 

Goniocora, 71,195. 

Goniocoroida, 70,71,195. 

Goniopora, 189,199. 

Gouioseris, 154,198. 

Grammoptera, 206 ; segrota, 206, 214; 
amentata, 206, 215 ; chalybeella, 206, 
216; debilis, 314; gibbicollis, 214, 
215; grallatrix, 206, 214 ; ruficomis, 
216; signifera, 206, 215, var. inutata, 
215. 

Graphidessa, 248; venata, 248. 

Gunn, T. E., Ornithological Notes, 328. 
Gunther’s, Dr., Study of Fishes, Dr. 

Day’s criticisms on, 308. 

Guynia, 27, 31, 32. 

Gyroseris, 147,198. 

Gyrosmilia, 91, 95, 204. 

Habits of Australian Hymenoptera Acu- 
leata, H. L. Roth on, 318. 

-of Longicorn Beetles of Japan, 

205. 

Haldonia, 121,197. 

Haliglossa, 142,198, 203. 

Halomitra, 144,198. 

Haloseris, 156, 157, 198,208. 

Hanley, S., on new var. of Chama allied 
to 0. arcinella, 292. 

Haplama, 166, 167, 199, 203. 
Haplochilus, 316. 

Haplohammus, 239; degener,240; frau- 
dator, 240; fulvioomis, 240; luxti- 
riosus, 240; sejunctus, 240. 
Haplohelia, 41, 44,195. 

Haplophylfia, 31, 32,194. 
Haplophylloida, 31, 194. 

Hara, 316. 

Hartog, Prof. M., on Morphology of 
Cyclops and relations of Copepoda, 

332. 

Heliastrcea, 104,197. 

Helieoenia, 40, 197,203, 

Hemicyathus, 150, 204. 

Hermit-Crabs, wave-eurr. on, 269* 
Herpolitha, 142,145,198, 

Herpolithoida, 145,198, 

Heterocoenia, 116,197. 

* Heterocyathus, 21, 24,194. 

Heterogyna, Australian, 326. 

Heterogyra, 126,127,197; lobata, 126* 
Heterolepidotus, 293, 296; grandis, 

nil* 25 
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foss. fish from Lias, J. W. Davis on, 
293; latus, 293,297; sauroicles, 294, 

297 , 

Hefcrophyllia, 74,196. 

Heteropsammia, 175,176,199. 
Hexasmilia, 75,196. 
tlippopsinse, 255. 

Holarsea, 191. 

Holoccenia, 129,197. 

Holocyst-is, 130,197. 

Holostoma, 312. 

Homalopterina, 317. 

Homophyllia, 60, 61, 204. 

Hoplangia, 67, 204. 

Hunt, A. B., on Influence of Ware- 
Currents on Fauna inhabitiug Shallow 
Seas, 262. 

Hybrid Goldfinch and Bullfinch, 331. 
Hydnophora, 96, 97, 196. 
Hydnophorabacia, 161, 164,198. 
Hymenophyllia, SO, 196. 

Hymenoptera Aculeata of Australia, H. 

L. Both on habits of, 818. 
Hypostomatina, 316, 317. 

Indian freshwater fish, If. Day on, 
308, 317. 

Influence of Wave-Currents on Fauna 
inhabiting Shallow Seas, A. B. Hunt 
on, 262. 

Int-rod. to Study of Fishes by Dr. Gun¬ 
ther, remarks of Dr, Day on, 308. 
Iole, 261. 

Isastrsea, 123,197. 

Isastrseoida, 104, 123,197. 

Isocora, 204 
Isophyllia, 91, 92, 204 
Isopora, 184, 208,199, 

Japan, Longicorn Beetles of, 205, 
Javania, 9,11,194, 208. 

Judoha, 218; eonietes, 218. 

Bing Crab, habits of, 271. 

Kirby’s, W. F., Botes on Mr. Roth’s 
paper on Australian Hyinenoptera, 
318. 

Koiloccenia, 115,193, 197. 
Koilotroohus, 26, 204 
Konmckia, 190, 204. 

Labyxinthici, 812, 816. 

Lamcllastrcea, 102,196. 

Lamiidse, 207, 236. 

Lamibffi, 287, 238. 

Larridse, Australian, 321. 

Bates, 309, 810, 312, 316 ; calcarifer, 
(ftnote) 309. 

Latimasandra, 125, 197; circumscripta, 
126 j dsedalsea, 126 ; diserepans, 126; 


dimorpha, 126 ; Fleming!, 127 j mar- 
chelloides, 126. 

LatimseandrarsBa, 170,199. 

Latimseandroida, 104, 125,197. 

Latiphyllia, 91, 93,196. 

Latusastraea, 69,195. 

Lemula, 206, 211 ; decipicns, 206, 

212 . 

Lepidogaster bimaculatus, avoids wave- 
currents, 270; and ftnote, 270. 

Lepidophyllia, 125,197. 

Lepidosteus, 297. 

Lepidotus, 296. 

Lepromoris, 238. 

Leptastreea, 103, 119,197. 

Leptaxis, 195, 203. 

Leptocyathus, 21, 23,194. 

Leptomussa, 51, 53, 54, 195,203. 

Leptopenus, 174,199. 

Leptophyllia, 147, 166,199. 

Leptophyllioida, 166, 199. 

Leptopsaminia, 181,199. 

Leptopsammioida, 180,199. 

Leptorhabdium, 211. 

Leptoria, 90, 98,196. 

Leptoseris, 156,159,198. 

Leptoxenus, 205,206; ibidiiformis, 206, 
209. 

Leptura, 206, 221; adumbrata, 206, 
220 ; arenata, 219; comctes, 206,218 ; 
cordifera, 218 ; cyanea, 217, 218; 
exeavata, 206, 217 ; granulata, 206, 
217 ; livida, 210 ; mimica, 206,219; 
misella, 206, 216; nymphula, 206, 
220 ; obliterata, 218, 220; pyrrha, 
206, 216: proxima, 217; quadrifasei- 
ata, 219; rubra, 217; subtilis, 206, 
219; suceetlanea, 206, 217 ; tesse- 
rula, 216; thoracica, 206, 220; 
variieornis, 206, 217; vicaria, 206, 
218. 

Lepturis, 224, 225. 

Lesser Weaver-Fish, G. Brook on De¬ 
velopment of, 274, 

Lewis, G., Longicorn Beetles of Japan, 
coll, by, 205. 

Limulus, habits of, 271. 

Liocassis, 815. 

Lithactinia, 146,198. 

Litharsea, 189,199. 

Litbodendron, 53 ; nanum, 53. 

Litliophyllia, 59, 61,195. 

Litbophylliacees cespiteuses, 75. 

Lithophyllioida, 50, 57,195, 

Little Bittern in Hertfordshire, 380. 

Lobactis, 204 

Lobopsanimia, 181,182,199, 

Longicorn Beetles of Japan, H. W. 
Bates, on, 205 ; list of sp, of, 206. 

Lophohelia, 6, 88, 195. 
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Xjophohelioida, 38, 195. 

Xiophoseridse, 6, 146, 147, 194, 198; 
Aggregatse, 147, 154; Simplifies, 
147- 

Loplioserime, 146. 

Lophoscris, 156,157, 198. 

Lopliosmilia, 55, 195. 

Lueiocephalidco, 312, 316. 
Luciocephalus, 312. 

Macrones, 315. 

Macropus, 312. ^ 

Madracis, 45, 195. 

Madrepora, 6, 183,199. 

Madreporaria Aporosa, 3, 6, 7, 9, 194. 

-Fungida, 6, 132, 191. 

-Perforata, 3,6,171,172,191,198, 

199. 

-- Rugosa, 6. 

-Tabulata, 5. 

-Tubulosa, 4. 

Madreporaria (M. Rugosa excepted), 
Revis. Fanis, and Gen. of, 1. 
Madreporidee, 6, 172, 183,194, 199. 
M:eandrastnea, 90, 98, 196. 

Mseandrina, 88, 89, 98,196. 
Mceandroseris, 161. 

Malayan gen. and sp. freshwater fish, 
317. 

Mallmnbyx japonieus, 209. 

Manicina, 83, 88, 196. 

Masked Crab, 269. 

MastacenibelkLu, 314*, 316. 
Mastacembelus, 814 ; fasciatus, 314; 

Guenther:, 314 
Meandrarcea, 170, 204. 

Meandroseris, 170. 

Meeynippus, 240; pubicornis, 240,241. 
Megaseminn quadricostulatum, 206, 
208. 

Meranoplus dimidiatus, 327. 

Merulma, 104,128,197. 

Meralinacesc, 8. 

Mesoa cribrata, 245; gracilior, 244 j 
hirsul a, 244; japomea, 244; nebu- 
losa ; 24:4 ; pceella, 2-45; senilis, 245, 
Mesomorpba, 136,198. 

Mesosella, 246 ; gracilior, 246; simiola, 
246. 

Metastrrea, 204. 

Miceolamia, 252; cleroidcs, 258; gla- 
bricula, 253; verrucosa, 253. 
Miclielinia, 191. 

Micrabacia, 143, 198, 

Mieropbyllia, 125, 204. 

Micropyle, egg of Traehinus vipera, 276. 
Microrhabdium, 211. 

Mieroseris, 149, 152, 198. 

Microsolena, 4,168, 169, 139. 
Microsolenoida, 166,168,199, 


Microtroclius, 9, 204. 

Milleporidffl, 5. 

Minard, M., on wave-currents, 264*. 

Monohannnus fraudatoras, 237; grandis, 
238; luxuriosus, 238; nitens, 238; 
pardalinus, 239; sufcorus, 238, 

Monticulastrsea, 96, 97, 196. • 

Monticuloida, 83, 96,196. 

Montipora, 191, 199. 

Montiporoida, 191, 199. 

Montlivaltia, 51, 53, 149,151, 195 ; dis¬ 
cus, 53; gregaria, 81 ; turbata, 54. 

Montlivaltise, 54. 

Morphology of Cyclops, and Relations 
of Copepoda, Prof. M. Hartog on, 
332. 

Moseleya, 104,133, 197. 

Motella argentea, 804. 

- mustela, Cornish’s account of nest 

of, 298 ; develop.of, 298; eggs of, 298. 

Mugil caseasia, 309, 314; corsula, 314; 
Hamilton!, 314. 

Mullets of India inhab. freshwater, 314. 

Murex, act., of wave-curr. on, 268. 

Mussa, 49, 82, 196. 

Mussm eymossc, and gyrosee, 83. 

Mussaoida, 82, 196. 

My a truncata, 267; avoids wave-cur¬ 
rents, 267. 

Mycedimn, 156, 157, 158; Okeni, 158, 
198. 

Myeetarsea, 166, 171, 199. 

Mycetophyllia, 91, 98, 196. 

Nandina, 312, 316. 

Nandus, 312. 

Nauohammus, 243; rufescens, 244. 

Napopora, 188,199. 

Narcissastrcea, 121, 197. 

Nassa reticulata, wave-curr. on, 268. 

Natica catena, 268. 

Necydalis, 206; ebenina, 206, 225 j 
major, 325 ; ponnata, 206, 226; 
solida, 225. 

Neocerambyx, 206; Batesi, 206, 208; 
ehrysotbxix, 208; Raddei, 209. 

Neohelia, 37,195. 

Nest of Motella, Cornish’s acc. of, 298. 

Norfolk, Blue-throated Warbler in, 328. 

Notes on Brit. Ornithology, 328. 

Notocyathus, 17, 204. 

Notopteridtu, 316. 

Nototrochus, 17,198. 

Nupserha, 261. 

Oberea hebescens, 260; marginella, 260; 
niponensis, 260 ; sericans, 260; sylvia, 
260; vifctata, 260. 

Oculina, 41,46 195 

OcuIinaeea,36. 
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Oculinidoe, 5, 6, 8, 35, 36, 194,195. 
Oculinoida, 41, 195. 

Qdontoeyatlms, 23,194. 

Odynerus bicolor, 325. 

CEcopliylia virescens, 326, attack Our- 
culio, 326. 

Olenocainptus, 243. 

Olyra, 315. 

Omplialodera, 206; flaviventris, 212 ; 

Puziloi, 20f5, 212. 

0 mphalophyllla, 148, 198. 
Onchotrochus, 9, 10, 194. 

On new var. of Chama, allied to C. aroi- 
nella, L., by S. Hanley, 292. 

Onus, young of, 304. 

Oplnoeepbalid®, 314. 

Opliioeephalus, 314, 316; africanus, 
314; obscurus, 314. 

Opliistorois, 223. 

Oppelismilia, 51, 53, 54, 195, 203. 
Orbicclloida, 103, 104,196. 
Ornithological notes by T. E. Grunn. 
328. 

Oroseris, 161,163,198, 203. 

Orsidis, 240; oppositus, (ftnote) 240 ; 

sobrius, (ftnote) 240. 

Osier, Mr., as to burrowing of Bivalves, 
266; of Spatangus, 268. 
Ospbromenus, 312. 

Ostedes, 253. 

Osteoglossidse, 316. 

Ostracoda, relation of, to Copepoda, 
333. 

Oulophylfia* 204. 

Ovalastruea, 100, 204. 

Oxypora, 158, 204. 

Oxysmilia, 55, 204. 

Pachyclissns japonicus, 209. 

Pachvgyra, 87.196, 

Pacbypsammia, 179, 199. 

Pachyseris, 161, 162,198. 

Pachyta, 206 ; erebia, 206, 212 ; quad- 
rimaculata, 212. 

Pagurus, 269. 

Pakeaeis, 185,199, 

Palscasfcrceoida, 70, 74, 196. 

Palaeoseris, 148,198,203, 

Pali of coral defined, 201. 

Palimna, 241. 

Paraclytus, 207, 234; excultus, 207, 
234. 

Paracyathus, 21, 24,194. 

Paraglenia cbrysochloris, 256; eximia, 
257; theaphia, 257. 

Parasmilia, 53, 58, 195; feeunda, 58; 

Lyrnani, 58; variegata, 58. 
Parastrsea, 100, 204'. 

Parmena, 236. , 

Paterocyathus, 28, 204. 


Patfcalophyllia, 61, 62, 195. 

Pavonia, 156, 157, 204. 

Pavonioicla, 156, 198. 

Pectinia, 86, 196. 

Pdopseus, habits and nests of, 318, 319; 

leetus, 318, parasites of, 320. 
Pentacoenia, 113, 197. 

Pentacoemoida, 103, 113, 197. 
Pentalophora, 45, 46, 204. 

Peplosmilia, 55, 56, 195. 

Percina, 310, 312, 316, 317. 
Periophthalmus, 313, 314; Schlosseri, 
313. 

Philine apcrta, act. of wave-curr. on, 268. 
Plilyctidola, 907, 236; metallica, 207, 
236. 

Pbragmatoseris, 148,198. 

Phyllangia, 67,195, 203. 

Pliyllastraea, 101, 156, 158, 196,198. 
Phylloccenia, 111, 115, 197; decisions, 

115. 

Phylloeoenioida, 103, 111, 197. 
PJiyllodes, 13, 204. 

Phyllogyra, 91, 92,196, 204. 
Phyllonelia, 46. 

Phyllopora, 45, 46, 204. 

Pliylloseris, 156,160,198,203; ragosa. 
160. 

PbyUosmilia, 55, 204. 

Phymastrcea, 104, .106, 197. 
Phymatodes, 206 ; albicinctus, 228; 

Maaki, 206, 228. 

Physogyra, 91, 95, 196. 

Physophyllia, 118,193,197. 

Phytseeia, 261. 

Phytogyra, 91, 92, 96, 196. 

Pimelodiis arius, 315 ; gagora, 315 ; 
jatius, 315 ; nenga, 315; sagor, 315; 
soua, 315. 

Pironastroca, 139,198. 

Pison spinole, 321; perplcxus, 321. 
Placastreca, 124, 197. 

Placoecenia, 108, 197. 

Placoccenioida, 103, IQS, 197. 
Pkcoeyatlius, 17. 

Placohefia, 46, 204. 

Placophora, 108, 197. 

Placopliyllia, 73,196. 

Plaeopsamruia, 179,199. 

Plaeoseris, 149, 198. 

Placosmilia, 55,195. 

Placosmilioida, 50, 54,195. 
Plaeotrochoida, 16,194. 

Plagionotus, 206; puleber, 206, 228. 
Platyeyatluis, 21, 22, 24, 204. 
Platygyra, 89, 204. 

Platyhclia, 46, 204. 

Platytrochus, 18,194. 

Plerastrsea, 129, 197 
Plerastaoida, 104,1’28,197. 
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Plerogyra, 91, 95,196. 

Plesiastea, 104,107,197; clistans, 108; 
globosa, 108; mirabilis, 129; ranea, 
108; S a vigny i, 129; spongiformis, 
108. 

Plesiofungidee, 6, 133,194,198. 
Plesioporitidso, 6,165,194,198. 
Plesioseris, 161,198 ; australis®, 162. 
Plesiosmilia, 55,195, 203. 

Pleuractis, 204. 

Pleuroecenia, 69, 204. 

Pleurocora, 70, 71,195. 

Pleurocyathus, 18,19, 21, 26, 204. 
Pleurodictyum, 191. 

Pleurophyllia, 79,196. 

Pleurosmilia, 55, 56,195. 

Pleurostylina, 109,197. 

Plocophyllia, 83, 84, 204. 

Plotosus anguillaris, (ffcnote) 309. 
Pocillopora, 5, 46, 47,195. 
Pocilloporidso, 6, 46,194,195. 
Podabacia, 144, 204. 

Podobrancliiata, 333. 

Podoserioida, 153,198. 

Podoseris, 153,198. 

Pogonocherus granulatus, 262. 

Points in develop, of Motella mustela, 
GK Brook on, 298. 

Polimeta, 251, 254. 

Polistes Bernard]i, 325. 

Polyacantkus, 312. 

Polyarma, 134,198. 

Polyecelia, 32. 

Polycyathus, 34, 194. 

Polyphyllia, 145, 198. 

Polvpbylloseris, 168,199. 

Poneridm, Australian, 327. 

Porifces, 46,186,187,199; antiqua, 188; 
eonfomus, 188; monticulosa, 188; 
panicea, 187. 

Poritidm, 6, 172, 186, 194,199. 
Poritinoida, 186,199. 

Portunas, 269. 

Position of Copepoda, Prof. M. Hartog 
on, 333. 

Pourtalosmilia, 72,193,196. 

Praolia, 261; citrinipes, 261. 

Praonetha leiopodina, 246. 

Pratzia, 129, 160, 193, 198; mirabilis, 
129. 

Preliminary Account, develop, of Lesser 
Weever-Fish (Tmehinus vipera), by 
G-. Brook, 274. 

Prionastraea, 123,197. 

Prionidm, 206, 207. 

Prisciturben, 186,199. 

Pristolepis, 312 ; malabaricus, 312; 

marginatus, 312. 

Probelia, 44,195. 

Prohelioida, 44-, 195. 


Protareea, 189,199. 

Protopbyllopoda, 333. 

Protosens, 156,159,198. 

Psammobia tellinella, burrowing of, 266. 

Psammoccenia, 110,197. 

Psammocora, 169, 192,198. 

Psammohelia, 45, 46, 204. 

Psaimnophora, 113,197. 

Psaimnoseriokla, 152,198. 

Psammoseris, 152,198. 

Psammosmilia, 51, 204. 

Psephactus, 206, 207 ; remiger, 206, 
207. 

Pseudastrsea, 139,198. 

Pseudobagrus, 315. 

Pseudoealamobius, 255. 

Psilorhabdium, 211. 

Pterocei’as, act. of wave-curr. on, 168. 

Pui’purieenus, 236; nigroliirtus, 236; 
spectabilis, 236. 

Pyrgia not a coral, 4. 

Pyrocalymma, 224, 225. 

Pyrotrielms, 224. 

Pyrrhona, 205, 206, 224; lrnti color, 
206, 224. 

Rasborina, 316. 

Relations of Copepoda and Morphol. 
of Cyclops, Prof. M. Hartog on, 332. 

Relationship of Indian and African 
Freshwater Fish-Faunas, Dr. F. Day 
on, 308. 

Reussastraea, 140,198. 

Reussia, 45, 46, 204. 

Revision of Families and Genera of 
Sclerodermic Zoantharia or Madre- 
poraria, by Prof. P. M. Duncan, 1. 

Rhabdocora, 71,195. 

Rhabdophyllia, 80,196* 

Rhabdopora, 43. 

Rhagium, 206 ; indagator, 209 ; inqui¬ 
sitor, 206, 209, var. japonieum, 206, 
209. 

Rhamnusium, 210. 

Rbinoglanina, 318. 

Rliipidogyra, 83, 85,196. 

Rhizangia, 64, 65,195. 

Rhizangioida, 64,195. 

Rhizoceplmla, relation of, to Copepoda, 
333. 

Rhizopsammia, 181, 182,199. 

Rhizotrocbus, 13,15,194, 203 ; affinis, 
14; fmgilis, 15; tulipa, 15; typus, 14. 

Rhodama, 188,199. 

Rhodopis mtegripeimis, 243; Lewisii, 
243. 

Rhodopsammia, 181,182,199. 

Rhopalopus, 206; signaticollis, 206, 
227. 

Rhopaloscelxdus, 251. 
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Khopaloscclis, 254; bifaseiatus, 251; 

maculatus, 251 j unifasciatus, 250. 
Bhynehium. mirabile, 825; Eothi, n. sp., 
and habits of, 324 ; superbum, 325. 
Ehynchobdella, 314; sinensis, 314. 
Bhynchobdellidse, 314. 

Eita, 315. 

Bock-Grabs, wave-curr. on, 269. 

Bosalia, 206; Batesi, 206, 227. 

Both, H. L., on habits of Australian 
Hymenoptera, 318. 

Sabmotrochus, 28, 29,194. 

Sandalolitlia, 141,198. 

Saperdo carinata, 230 ; decempunctata, 
255; japonica, 260; metalleseens, 
256; oetoniaculatii, 255 ; punctata, 
236; sanguinolenta, 256; sulphurata, 
255 ; tetrastieta, 255; tremula, 256. 
Sarmydus, 208. 

Seapopltyllia, 91, 95,196. 

Schizoeyathus, 9,12,194 ; fissilis, 12. 
Soicena, 310, 317; coitor, 310, 312; 

cliacanthus, (ftnote) 312. 

Scisenidse, 312. 

Sclerodermic Zoantharia or Madrcpo- 
raria, Beris. Genera and Bams, of, by 
Prof. P. M. Duncan, 1. 

Sclerohelia, 41, 43,195. 

Sedan gia, 64, 05,195. 

Seolymia, 59, 204. 

Scombresoeidse, 316. 

Scotinauges diphysis, 244. 

Seraanotus, 206, 227; ehlorizans, 206, 
227. 

Semiphotma, 317. 

Septastrsea, 98, 103,196. 

Septum of coral defined, 200. 
Seriatopora, 47, 195; removed from 
Tabu! at a, 5. 

Seriatoporkhe, 5. 

Serixia, 261. 

Sicydium, 313 ; micrurum, 313 ; xan- 
thurum, 313. 

Sidemtwea, 4, 134,198. 

Biltirid®, 80S, 315. 

Silurina. 315, 316. 

Singalia rufeseens, 258; apinipenuis, 258. 
Smilophyllia, 60, 204. 

Smilotrochoida, 194. 

Srmiotrocluis, 8 ? 10,194; vacuus, 26. 
Solenastreea, 104,107,197. 
Solenosmilia, 78, 196. 

Somphophora, 190,199. 

Sphegidce, Australian, 318. 
Sphenophyllia, 55, 57,195. 
Sphenopoterium, 185, 204. 
Sphenotroehus, 16. 

Sphex epluppium, 321. 

Spinellia, 101,196. 


Spirobranclms, 312. 

Stelloria, 90, 196. 

Bteuocyathus, 21, 25, 194. 

Stenogyra, 83, 204. 

Stenosmilia, 99,196. 

Stenostola anomala, 259 ; argyrosticta, 
258; nigripes, 258. 

Stenura, 221, 222; adumbrate, 220; 
niimiea, 219; nymphula, 220; sub- 
tilis,219; thoracica, 220; vicuna, 219. 
Stcnurse, 221. 

Stenygidnum quadrinotatum, 209. 
Siepiianaria, 160,198. 

Stephanarioxda, 160. 

Stophanastrueft, 121, 204. 

Stephanoecema, 121,197. 
Stephanoeyailrus, 21, 22, 203. 
Stephanophyllia, 172, 173,199. 
Stephanophyllioida, 173,199. 
Stephanoseris, 152, 153, 177,198, 204. 
Stephanosmilia, 61, 62, 195, 204. 
Stephauotrochus, 28, 29,194. 
Sfccreoplasm defined, 202. 
Stereopsammia, 179,199. 

Stibastea, 91, 93,196. 

Stiboria, 88,196. 

Stokes, Prof., velocity of waves in shal¬ 
low water, 263. 

Strangalia, 206, 222; contracts, 206, 
223; dulcis, 206, 222; regalis, 206, 
223. 

Stongalomorpha, 206, 221; sonescens, 
206, 221; tenuis, 221, 

Stromatopora, 191. 

Strombus, act. of wave-curr. on, 268, 
Stylangia, 44, 4(3, 68,195, 204. 

Stylaraea, 186,199, 204. 

Stylasters, true, of Moseley, 8. 
Stylastrsea, 111, 197. 

Sty lino, 40, 109,197, 

Stylinace®, agglomerate, 103 and hide- 
pendentes, 70. 

Stylinoida, 103, 109,197. 

Sfcyloecenia, 122,197. 

Stylocora, 73,196. 

Styloeyathus, 18, 19, 204. 

Stylohelia, 45, 3.95. 

Stylomceandm, 140,198. 

Stylophora, 45,195, 

Sfcylophovidas, 8. 

Stylophoroida, 44,195. 

Stylosmilia, 72. 

Stylosmilioida, 70, 72,196. 

Stylotrochus, 18, 194, 203. 

Swimming Crabs, wave-curr. on, 269. 
Sybra fasciata, 462. 

Sydonia fasciata, 247. 

Symbranchidee, 316, 317. 

Bymphyllia, 49, 91,196; Etheridgii, 92. 
Symphyllioida, 83, 91,196. 
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Sympiezocera japonica, 227. 

Synapticul® defined, 202. 

Synarcca, 187,199. 

Synastwea, 138. # 

Synhelia, 41, 42,195. 

Syzygophyllia, 60, 204. 

Tabulae of corals defined, 202. 
Tabuloida, 104, 129,197. 

Teleiopliyllia, 83, 85,196. 

Teleostean fishes, develop, of, 274, 298. 
Terineea, 249; atrofusca, 250. 
Tetracoenia, 130, 204. 

Tetropium, 206 j luridum, 206, 208. 
Tetrorea, 248. 

Thalamocoenia, 100, 204. 

Thamnorsea, 169,199. 

Thamnastrma, 4, 136, 138,198. 
Thamnastroida, 186,198. 

Thnmnoseris, 154, 198; JYoteana, 154. 
Thecidse, 5. 

Thecocyathus, 21, 22, 194, 203. ■ 
Thecophyllia, 148. 

Thceopsammia, 175, ISO, 199. 
Thecoseris, 166, 199,203. 

Thecosmilia, 81,196; gregaria, 81. 
Thecosmilioida, 80,196. 

Thestua, 240. 

Thranius, 226 ; variegatus, 226. 
Thysanus, 13, 15,194. 

Tiaradcndron, 46, 204. 

Tiohojseris, 156, 157,19S. 

Toxotimis, 206, 213 ; longieornis, 206, 
213. 

Toxotus ceeruleipennis, 211. 

Trachinua vipera, G. Brook on, 274. 

-, development of, 274. 

-, egg-membranes of, 275. 

-, egg of, 274. 

--, egg-segmentation, stages of, 276. 

— —, formation of embryo to closure 
of blastopore, 280. 

-, Xupilbr’s vesicle in, 283. 

— —, closure of blastopore to pulsa¬ 
tion of heart, 284. 

-, pulsation of heart to hatching, 

286. 

-, summary, Brook’s obs. on, 288. 

Trachyphyllia, 82,196. 

Trachypora, 48, 156, 159,198. 
Tragosoma, 208. 

Trematotroclius, 18, 20,194. 
Trichogaster, 312. 

Tricyclosens, 149, 204, 

Tridacophyllia, 91, 94,196, 


Prism ilia, 55, 204, 

Trocliarsea, 167,203 ; actiniformis, 167. 

Troehocyathoida, 21,194. 

Trochocyallrus, 21, 22, 24,194). 

Trochoserioida, 147,198. 

Trochoseris, 147,198. 

Trochosmilhi, 50, 51,195. 

Trocliosmilioicla, 50,195. 

Tropidocyatbus, 21, 22, 194, 203. 

Trymohelia, 41, 43,195. 

Turbinaria, 184,199. 

Tubinarioida, 184,199. 

Turbinolia, 18,194. 

Turbinoiidm, 6, 8, 9, 64, 194; Gem- 
mantes, 9, 33,194 ; Reptantes, 9,34, 
64, 66,194; Siraplices, 9, 194* 

Turbinoloida, 18,194. 

Turbinoseris, 148,198. 

Ulangia, 68, 195. 

Ulastea, 104, 105, 197, 203. 

Ulocyathus, 13, 204. 

Ulophyllia, 91, 94,196. 

Undaria, 161, 204. 

Ureecba augusta, 240 j bimaculata, 
240 j griseola, 240. 

Yacti, distrib. of, 311. 

Yasiliuin, 13, 204. 

Yeneridce, mooring-appar. of, 267. 

Yenus, casina, 267 ; verrucosa, 267. 

Yespidse, Australian, 325. 

Yitelline memb. of Traeliinus vipera,275. 

Wave-Currents, influence of, on fauna 
of shallow seas, 262. 

Xenicotela, 235, 242 ; fuscula, 242. 

Xcnophyrama, 206, 210 j purpureum, 
206, 210. 

Xyaste, 261. 

Xylariopsis, 247; mhnica, 247. 

Xylotrechus, 207, 229, 231, 234; albi- 
fllis, 207, 232, 233; antilope, 232$ 
chinensis, 207, 231? elarinus, 207, 
231; decolor, 232; emaeiatus, 207, 
231; Grayi, 233 ; hircus, 232, 233 ; 
ibex, 231, 232; pyrrhoderus, 233; 
rufflius, 207, 233, 

Zittelofungia, 149, 150, 193,198. 

Zoantharia Bclerodernmta, Prof. Bun- 
can’s revision of families and gen., 1, 

3, 6. 

Zona radiata, egg of Trachinus, 275. 


END OP THE EIGHTEENTH VOLUME. 


Printed by Taylor and Fiuxcis, Eed Lion Corat, Fleet Street 




I. A. E, I. 75. 


MPERIAL AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHI. 


at© of issue. 

Date of issue. 

Date of issue. 



















.. . | 



1 
















